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■  Preface 

by  William  R.  Morris,  Tour  Director 
Director  of  Housing  Programs 
NAACP  Special  Contribution  Fund 

Representing  all  sections  of  the  United 
States,  some  120  persons  from  23  states 
gathered  on  the  evening  of  February  27, 
1970,  at  John  F.  Kennedy  International  Air- 
port in  New  York  City.  Few  among  these 
renewed  old  friendships  but,  for  the  most 
part,  this  was  the  initial  meeting  of  housing 
experts  who  would  share,  until  March  15, 
new  experiences  and  introductions  to  new 
concepts  in  housing  production  and  innova- 
tive community  planning  by  touring  in- 
dustrialized housing  sites  in  five  Western 
European  nations. 

The  tour  group  was  composed  predomi- 
nantly of  black  men  and  women,  but  in- 
cluded white.  Oriental  and  Spanish-speaking 
Americans.  Included  were  architects,  con- 
tractors, lawyers,  financial  experts  and  a 
variety  of  housing  specialists,  together  with 
community-oriented  leaders. 

The  National  Association  for  the  Advance- 
ment of  Colored  People  had  undertaken  to 
organize  this  tour  of  foreign  nations  and 
their  housing  production  processes.  Why? 
What  did  the  tour  have  to  do  with  civil 
rights?  What  is  this  new  thing  called  "sys- 
tems building?"  The  explanation,  together 
with  some  clearer  knowledge  of  concepts, 
interrelationships  and  objectives,  begins  to 
evolve  as  we  attempt  to  relate  civil  rights 
and  social  objectives  to  economic  and  pro- 
duction technologies  in  the  field  of  housing. 


Such  is  the  purpose  of  the  report,  "New 
Housing  Concepts." 

In  the  decades  of  the  Fifties  and  the  Six- 
ties, America  experienced  compounded 
urban  crises  brought  about  not  only  by 
population  booms  and  accelerated  migra- 
tion of  the  poor  (largely  black)  to  our  cities, 
but  also  by  rapidly  deteriorating  housing, 
living  conditions  and  social  values.  Our 
nation's  highly  fragmented  housing  industry 
generally  has  excluded  racial  minorities 
from  the  production  process  and  from  free 
access  to  most  of  the  supply  of  housing. 
Neither  private  industry  nor  the  national 
government  has  been  able  to  deal  ade- 
quately with  the  growing  demands  of 
minorities  for  meaningful  involvement. 

Consequently,  a  major  objective  of  The 
Equal  Opportunity  Tour  was  to  increase  the 
awareness  among  minorities  that  mass  pro- 
duction methods  and  systems  technology 
are  capable  of  creating  pioneering  oppor- 
tunities for  them  to  become  pari  of  the 
economic  mainstream  as  producers  over  and 
above  the  traditional  role  as  consumers. 

While  unfamiliar  to  most  people  today, 
the  term  "systems  building"  will  become  a 
household  word  to  most  individuals  in  the 
Seventies.  The  concept  of  this  method  of 
producing  housing  has  been  condemned, 
praised,  misunderstood  and,  sometimes, 
deliberately  confused.  However,  one  fact  is 
inarguable.  Housing  is  related  to  everyone 
—  each  of  us  will  be  affected  by  new  trends 
in  how,  or  in  what,  we  live  —  how  that 
dwelling  is  constructed,  financed,  planned, 
and  what  it  will  look  like  today  and  in  the 
years  ahead. 
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Systems  for  industrialized  housing  may  be 
defined  as  "the  integration  of  planning, 
designing,  programming,  manufacturing,  site 
delivery  and  operations,  and  financing  and 
management,  into  a  disciplined  method  for 
creating  housing." 

The  opposite  is  known  as  conventional 
building,  where  housing  is  produced  largely 
on-site  m  a  piece-by-piece  operation  by 
separate  suppliers,  sub-contractors,  lenders, 
etc.,  all  working  on  an  individual  (and 
ofttimes  uncoordinated)  basis.  With  the  ex- 
ception of  mobile  homes,  systems  building 
has  made  insignificant  progress  in  the 
United  States. 

The  launching  of  HUD's  Operation  Break- 
through in  1969  gave  new  impetus  to  sys- 
tems development  and  increased  public 
awareness  of  its  adaptability.  A  rapidly 
growing  new  industry  is  now  about  to 
emerge  with  the  increased  support  of  gov- 
ernment and  private  industry  backing.  The 
NAACP  is  making  a  concerted  effort  to 
assure  that  minority  group  needs  are  given 
a  greater  voice  in  the  provision  of  housing 
and  that  minority  entrepreneurs  will  have 
equal  access  to  the  new  careers  and  eco- 
nomic benefits  generated  in  the  production 
of  housing.  These  new  opportunities  range 
from  ownership  interest  in  systems,  site  and 
environmental  planning,  design  of  housing 
more  suited  to  the  life-style  of  minorities, 
management  and  engineering  in  the  produc- 
tion process,  to  the  full  involvement  in  con- 
struction and  maintenance  operations. 

With  most  building  systems  utilizing  70% 
to  90%  unskilled  workers  and  training  pro- 
grams of  30  days  or  less,  we  view  mass 
production  efforts  as  an  additional  oppor- 


tunity to  provide  honorable  and  permanent 
employment  to  unemployed  and  underem- 
ployed inner  city  workers. 

Tour  members  were  exposed  to  many 
licensing  opportunities  by  European  systems 
producers.  These  included  the  provision  of 
needed  technical  and  financial  assistance 
for  local  development  teams  formed  with 
and  by  participants  of  the  tour.  As  a  result 
of  this  initial  thrust,  American  systems  pro- 
ducers quickly  recognized  the  merit  of  form- 
ing relationships  with  minority  housing  in- 
terest groups  and  individuals.  Such  activity 
has  accelerated  minority  participation  from 
the  22  Operation  Breakthrough  award  win- 
ners and  resulted  m  other  independent  activi- 
ties in  New  York,  Baltimore,  Newark,  Mem- 
phis, Chicago  and  other  cities. 

The  Institute  of  Industrialized  Building 
Opportunities  (IIBO)  was  formed  in  May 
1970  by  participants  in  the  tour,  most  of 
whom  felt  that  the  momentum  should  be  con- 
tinued on  an  organized  basis.  National 
organizations  represented  on  the  tour  have 
moved  forward  with  special  program  efforts 
based  upon  a  new  awareness  of  the  poten- 
tial which  systems  building  holds  for  the 
advancement  of  minority  enterprise  and 
more  meaningful  community  involvement. 

We  hope  that  this  report  will  serve  to 
inform  and  stimulate  those  who  administer 
housing  programs  and  those  who  produce 
the  housing  that,  given  the  opportunity, 
minority  people  have  the  capability  and  the 
interest  in  industrialized  building  systems  to 
become  full  participants  and  to  make  an 
effective  contribution  in  the  rebuilding  of 
America's  rapidly  deteriorating  housing 
stock. 
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If  we  do  not  become  a  part  oi  the  solution 
to  our  greatest  domestic  crisis  —  housing, 
then  we  are  inevitably  going  to  remain  a 
part  of  the  problem.  Upon  our  return  to  the 
United  States  there  was  a  strong  and  over- 
whelming determination  that  we  will  not  be 
left  out  again  —  that  blacks  must  have  a 
"piece  of  the  action"! 

The  application  of  industrialized  building 
know-how,  as  viewed  in  Europe's  experience 
over  the  past  20  years,  can  be  adapted  to 
this  nation's  concept  of  housing;  it  also  can 
serve  to  quickly  rebuild  inner  city  and  urban 
renewal  areas;  it  is  readily  adaptable  to  the 


development  of  new  towns;  and,  because  it 
is  a  new  industry  now  emerging,  it  can  over- 
come the  housing  industry's  traditional  prac- 
tices of  discrimination  against  minorities, 
and  help  to  reform  and  standardize  building 
codes.  With  the  help  of  the  civil  rights  move- 
ment, zoning  laws,  restrictive  union  prac- 
tices, resistance  of  local  officials  and  national 
commitments  can  be  better  dealt  with.  We 
can  join  forces  with  this  new  industry  to 
become  equal  partners  in  progress  and 
share  fully  in  achieving  the  American  dream 
of  decent  housing  in  a  suitable  living  en- 
vironment for  all  people. 
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■  Introduction 

After  months  of  intensive  planning,  more 
than  100  Americans  representing  U.  S.  mi- 
nority groups,  predominantly  blacks,  spent 
17  days  from  February  27  to  March  15,  1970, 
inspecting  European  industrialized  housing 
systems  and  new  towns.  The  tour,  sponsored 
and  directed  by  the  Housing  Department  of 
the  National  Association  for  the  Advance- 
ment of  Colored  People,  marked  the  first  time 
a  minority  group  from  the  U.  S.  traveled  to 
Europe  to  study,  first  hand,  industrialized 
building  techniques.  Cooperating  in  this 
effort  were  the  National  Urban  League,  the 
Black  Economic  Union,  and  the  National 
Housing  Producers  Association.  The  partici- 
pants paid  their  own  way  and  took  two 
weeks  of  their  own  time,  demonstrating  a 
strong  commitment  to  seek  positive  and  inno- 
vative methods  to  help  rebuild  our  cities  and 
provide  the  housing  we  so  desperately  need, 
especially  at  the  low-  to  moderate-income 
levels. 

The  group  represented  a  broad  cross  sec- 
tion of  professional  skills  —  architects,  plan- 
ners, contractors,  lawyers,  bankers  and 
financiers,  engineers,  developers,  consult- 
ants, real  estate  brokers  and  managers, 
local  public  agency  officials,  educational 
and  behavioral  specialists  as  well  as  repre- 
sentatives of  leading  national  and  local 
organizations.  They  came  from  23  states  and 
16  of  our  largest  cities,  representing  a  wide- 
spread geographical  sampling  of  the  U.  S. 

Tour  members  visited  plants,  erection  sites 
and  finished  dwellings,  and  new  towns,  in 
Milan  and  near  Amsterdam,  Paris,  London, 
and  Stockholm.   They  talked  with  govern- 


ment authorities,  private  builders,  and  ex- 
perts from  housing  institutes  to  get  detailed 
knowledge  of  industrialized  housing  in  the 
five  countries.  In  each  country,  tour  mem- 
bers were  received  at  the  U.  S.  embassies, 
where  many  prominent  local  and  building 
leaders  were  invited  to  talk  with  them.  In 
Paris,  a  large  group  of  black  Americans 
living  in  Pans  made  the  group  welcome. 

The  NAACP  undertook  the  tour  to  provide 
entrepreneurs  in  the  field  of  housing  with 
new  ways  of  moving  into  mass  production 
and  systems  building  operations  in  the  U.  S. 
The  vast  sums  of  money  pumped  into  the 
housing  industry  and  the  related  economic 
benefits  and  professional  opportunities,  gen- 
erated in  the  production  of  housing,  have, 
for  the  most  part,  bypassed  economically 
disadvantaged  minority  groups.  Until  now, 
members  of  minority  groups  have  been  rele- 
gated largely  to  the  role  of  consumers  rather 
than  producers. 

The  purpose  of  the  tour  was  to  determine 
how  a  rationalized  industrial  process  for 
producing  housing,  one  which  has  helped 
Europeans  rebuild  their  cities  since  World 
War  II,  can  be  adapted  to  help  meet  the 
housing  crisis  in  the  U.  S.,  mainly  in  the  low- 
to  middle-income  market.  As  experts  in 
their  field,  the  members  of  the  tour  explored 
the  opportunities  for  licensing,  technical 
assistance,  and  financial  assistance  to  mass 
produce  housing  to  groups  which  include  a 
representative  number  of  minority  groups  on 
the  decision-making  level. 

In  the  Housing  and  Urban  Development 
Act  of  1968,  Congress  reaffirmed  as  a  na- 
tional goal  of  the  U.  S.,  "a  decent  home  in 
a   suitable   living   environment   for  every 


5 


American  family."  Its  10-year  goal  is  to  pro- 
duce 26  million  dwelling  units,  of  which  six 
million  are  intended  for  low-  and  moderate- 
income  families.  Unfortunately,  under  the 
present  fragmented  housing  industry,  the 
U.  S.  is  producing  fewer  than  1.5  million 
units  a  year.  To  meet  our  minimum  housing 
needs,  we  will  require  an  increase  in  pro- 
duction of  an  added  1  million  units  a  year 
during  the  next  decade. 

The  Department  of  Housing  and  Urban 
Development's  1970  goal  is  425,000  new 
homes  for  lower  income  families  and  500,000 
in  1971.  If  achieved,  this  would  more  than 
double  the  production  record  of  1969,  175,- 
000  units.  By  1975,  the  U,  S.  will  have  to 
construct  3  million  subsidized  and  nonsub- 
sidized  units  a  year.  That  means  increasing 
the  present  $30  billion  a  year  spent  for  hous- 
ing to  $60  billion  by  1975. 

One  way  to  meet  the  housing  challenge 
in  the  U.  S.  is  to  convert  the  traditional  craft- 
oriented  housing  industry  into  a  disciplined, 
streamlined,  organized,  mass  production 
process  which  draws  upon  the  untrained 
labor  pool  and  upon  those  professionals 
sensitive  to  the  needs  of  rapidly  deteriorat- 
ing cities.  In  order  to  do  this,  a  company 
would  gather  under  a  single  corporate  man- 
agement all  of  the  functions  now  performed 
by  separate  technical,  labor,  and  adminis- 
trative entities  of  the  building  industry.  Essen- 
tially, this  is  what  systems  or  industrialized 
building  is.  It  is  a  management  technique 
that  integrates  marketing,  design,  manu- 
facturing, site  erection,  financing,  and  ad- 
ministration into  a  rationalized  method  of 
production. 


Production  trends  in  the  U.  S.  are  shifting 
rapidly  from  single-family  to  multi-family 
dwellings,  a  fact  which  makes  the  mass  pro- 
duction of  housing  more  than  feasible.  Pro- 
jected figures  for  1970  new  housing  starts 
show  698,000  apartments  to  695,000  single 
family  dwellings.  Based  on  recent  produc- 
tion figures,  the  majority  of  the  multi-family 
units,  525,000,  is  expected  to  be  garden  and 
townhouse  apartments. 

The  advantages  of  factory  methods  for 
producing  housing  are  manifold:  use  of 
about  757c  to  85%  unskilled  labor;  year- 
round  production  unaffected  by  weather; 
minimum  site  erection  crew;  substantial 
reduction  in  construction  time;  increased  vol- 
ume of  production;  and  5%  to  10%  decrease 
in  cost  under  conventional  construction  in 
most  European  countries. 

Minority  entrepreneurs  m  the  housing  field 
see  the  industrialized  building  process  as  a 
means  by  which  to  enter  the  mainstream  of 
economic  life  in  the  U.  S.  The  process  offers 
opportunities  for  disadvantaged  blacks  and 
other  minority  professionals  to  "get  a  piece 
of  the  housing  action"  while  at  the  same  time 
providing  a  vast  new  opportunity  to  train 
community  residents  for  meaningful  jobs.  As 
the  community  gets  involved  in  producing 
its  own  housing,  the  social  and  economic 
feedbacks  will  improve  the  quality  of  life 
for  all  iol  its  residents  and  the  general 
community. 

The  report  will  attempt  to  relate  what  the 
European  experience  in  industrialized  hous- 
ing has  been.  It  will  start  with  a  brief 
history  and  background  of  European  indus- 
trialized building  and  a  description  of  the 
systems  and  new  towns  visited  by  the  tour. 
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It  will  discuss  also  the  governments  and 
institutions  which  influence  systems  develop- 
ment and  will  relate  this  information  to  the 
building  industry  in  the  U.  S.,  including  the 
constraints  that  have  impeded  mass  produc- 
tion of  quality  housing. 

As  this  report  will  evidence,  tour  members 
acquired  considerable  knowledge  which  will 
benefit  not  only  minority  groups,  but  any- 
one concerned  with  solving  the  housing 
problems  in  the  U.  S. 

On  the  software  side,  they  found: 

•  A  strong  governmental  commitment  to 
housing  programs  in  most  countries.  For 
example,  in  Holland,  almost  10%  of  the 
national  budget  is  spent  on  housing,  includ- 
ing government  loans  and  subsidies  to  both 
the  producer  and  the  occupant,  and  land 
set  aside  to  meet  planned  growth,  as  com- 
pared to  about  27o  in  the  U.  S.  for  housing 
and  community  development. 

•  Extensive  planning  and  development  of 
new  towns  using  industrialized  building 
methods  to  cope  with  the  problems  of  urban- 
ization and  to  provide  decent  housing  and 
an  attractive  environment  for  all  income 
groups. 

•  Housing  institutions  which  do  both  tech- 
nological and  sociological  research  aimed 
at  improving  the  housing  conditions  for  all 
income  groups. 

•  Great  progress  toward  performance 
codes  that  will  allow  the  introduction  of  new 
and  improved  building  materials  and  meth- 
ods rather  than  perpetuation  of  codes  based 
on  special  interest  group  requirements. 

•  A  high  degree  of  concentrated  man- 
agerial experience  in  the  housing  field. 


•  The  implementation  of  community  plan- 
ning affecting  all  income  groups  as  part  of 
a  larger  regional  and  national  planning 
effort. 

On  the  hardware  side,  tour  members 
found: 

•  The  apphcation  of  mass  production 
techniques  in  the  production  of  housing. 

•  An  increase  in  housing  production 
based  on  high-speed  component  production 
and  decreased  erection  time. 

•  An  increase  in  the  use  of  unskilled 
labor,  offering  an  opportunity  to  tap  un- 
trained labor  within  the  community  and  to 
train  residents  for  meaningful  jobs  in  pro- 
ducing housing. 

•  A  variety  of  manufacturing  plants  with 
systems  that  can  be  adapted  to  varying  mar- 
ket conditions  in  the  U.  S.  For  example,  an 
on-site  plant  could  be  used  in  a  "Model 
Cities"  area  to  provide  maximum  participa- 
tion of  lower  income  persons  residing  in  the 
area  and  to  offer  business  opportunities  for 
minority  professionals. 

It  is  expected  that  information  in  this  re- 
port will  have  great  value  to  those  who  are 
facing  the  problems  of  housing  low-  to  mod- 
erate-income families,  as  well  as  to  those 
interested  in  new  and  more  efficient  methods 
for  producing  housing,  such  as: 

•  Housing  and  renewal  agencies  (federal, 
state,  and  local) 

•  Housing  sponsors  (profit  and  non-profit) 

•  A  broad  range  of  community  leaders 
and  elected  officials 

•  Members  of  the  housing  construction 
and  supplier  industries. 


7 


The  U.  S.  IS  now  turning  to  industrialized 
building  for  the  same  reasons  that  the  Euro- 
peans did  —  a  critical  shortage  of  housing 
and  a  diminishing  supply  of  skilled  labor 
which,  in  part,  has  resulted  in  limited  pro- 
duction of  housing  at  ever-increasing  costs. 
The  U.  S.  government  already  has  placed 
great  emphasis  on  achieving  mass  produc- 
tion to  meet  the  housing  demand  here. 
HUD's  demonstration  program  "Operation 
Breakthrough"  is  a  "way  to  break  through 
to  total  new  systems  of  housing  production, 
financing,  marketing,  management  and  land 
use,"  according  to  HUD  Secretary  George 
Romney.  HUD  has  selected  22  producers  of 
housing  who  will  build  prototype  models  on 
building  sites  in  8  states.  Three  of  the  sys- 
tems selected  were  of  European  origin, 
Balency-MBM,  Tracoba,  and  Wates,  and  the 
tour  group  visited  these  systems. 

Although  the  U.  S.  may  be  getting  into 
system-building  late,  it  doesn't  have  to  start 
from  scratch.  It  can  combine  the  experience 
and  lessons  learned  in  Europe  with  our  ad- 


vanced technological  knowledge,  production 
capabilities,  and  financial  resources,  to 
achieve  genuine  and  immediate  mass  pro- 
duction of  housing.  We  hope  that  readers 
of  this  report  will  use  the  information  gath- 
ered on  the  tour  to  support  minority  demands 
to  produce  and  administer  systems-building 
operations  as  an  integral  part  of  the  emerg- 
ing housing  industry  in  the  U.  S. 

The  task  of  rebuilding  our  decaying  inner 
cities  and  meeting  the  demand  for  new  com- 
munity developments  in  suburban  and  out- 
lying areas  can  best  be  approached  through 
multiracial  alliances  —  an  affirmative  pro- 
gram for  equal  opportunity  in  the  produc- 
tion, marketing,  and  consumption  of  housing. 
The  nation,  and  especially  its  disadvantaged 
and  alienated  minorities,  must  be  given  a 
stake  in  this  historic  effort  to  share  fully  in 
the  responsibilities  and  benefits  of  system- 
atizing the  outmoded  methods  now  being 
used  in  a  futile  attempt  to  cope  with  Amer- 
ica's greatest  domestic  crisis  —  housing! 
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■  Definition  of  Systems 
Building 

The  term,  "systems  building"  or  "indus- 
trialized housing",  has  many  definitions,  but 
for  the  purpose  of  this  report  it  will  mean 
"the  application  of  modern  management 
techniques  to  coordinate  design,  manufac- 
turing, site  erection  operations,  and  overall 
financial  and  managerial  administration  into 
a  disciplined  method  of  building,"  as  defined 
by  RoUand  Guy  of  Battelle  Memorial  Insti- 
tute. The  report,  "Government  Policies  and 
the  Cost  of  Building,"  produced  for  the 
United  Nations  (Geneva,  Switzerland,  1959), 
sets  down  five  different  factors  that  charac- 
terize industrialized  building. 

•  Continuity  of  production  implying  a 
steady  flow  of  demand,  standardization 

•  Integration  of  the  different  stages  of  the 
whole  production  process 

•  A  high  degree  of  organization  of  work 

•  Mechanization  to  replace  manual  labor 
wherever  possible 

•  Research  and  organized  experimenta- 
tion integrated  with  the  process. 


To  further  amplify  the  definition,  the 
United  Kingdom's  Ministry  of  Housing  de- 
scribes the  industrialization  of  the  building 
industry  as  "All  measures  needed  to  enable 
the  industry  to  work  more  like  a  factory 
industry.  For  the  industry  this  means  not 
only  new  materials  and  construction  tech- 
niques, the  use  of  dry  processes,  increased 
mechanization  of  site  processes,  and  the 
manufacture  of  large  components  under 
factory  conditions  of  production  and  quality 
control,  but  also  improved  management 
techniques,  the  correlation  of  design  and 
production,  improved  control  of  the  selection 
and  delivery  of  materials  and  better  organi- 
zations of  occupations  on  site.  For  this  pur- 
pose industrialized  building  can  include 
schemes  using  fully  rationalized  traditional 
methods." 

A  building  system,  on  the  other  hand,  is 
a  product  that  can  be  manufactured  off  site 
and  erected  on  site.  Ideally  it  is  the  physical 
product  of  systems  building  management. 
Often,  however,  it  is  just  one  of  the  steps 
that  must  be  integrated  into  the  total  sys- 
tems building  process. 
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■  European  Experience 

Systems  building  didn't  happen  over- 
night in  Europe.  It  was  an  evolutionary 
process  that  was  necessitated,  in  part,  by 
two  World  Wars  which  wrought  destruction 
throughout  most  of  the  Continent.  At  the  end 
of  World  War  II,  the  housing  needs  of 
Europe  were  even  greater  than  they  are  in 
the  U.  S.  today. 

Four  basic  factors  contributed  to  the  de- 
velopment of  industrialized  housing  after 
World  War  II: 

•  Lack  of  skilled  labor 

•  A  great  demand  for  housing 

•  The  need  for  low  construction  costs 

•  The  need  for  speedy  erection  of  build- 
ings. 

Looking  at  the  U.  S.  today,  one  sees  simi- 
lar conditions.  A  relatively  slow-growing 
construction  labor  force  is  increasing  pro- 
ductivity at  too  low  a  rate.  According  to 
Engineering  News-Record,  2.7  million  con- 
struction workers  in  1959  produced  construc- 
tion valued  at  $66  billion,  each  worker  hav- 
ing an  output  of  $24,000.  In  1968  a  work 
force  of  3.4  million  produced  $85  billion 
worth  of  construction  in  constant  dollars, 
representing  $25,000  per  worker.  This  is  a 
productivity  increase  of  only  0.4  %  a  year  per 
worker  compared  with  an  annual  productiv- 
ity growth  of  2.5%  for  the  economy  as  a 
whole. 

The  predicted  demand  for  housing  in  the 
U.  S.  is  more  than  2.6  million  units  a  year 
for  at  least  a  ten-year  period.  And  in  1970 
we're  still  producing  less  than  1.5  million 
units  a  year. 


Expensive  and  sporadic  availability  of 
money  plagues  the  housing  industry,  hitting 
both  the  builder  and  the  buyer.  Interest 
rates  on  permanent  mortgages  are  up  as 
high  as  1 1  %  and  apartment  construction 
money  reaches  14%.  The  cost  of  construc- 
tion, excluding  land,  has  jumped  47%  in  the 
last  10  years. 

In  Europe  after  World  War  II,  the  housing 
market  was  there,  as  it  is  now  in  the  U.  S., 
and  many  European  governments  responded 
by  organizing  the  market.  Naturally,  indus- 
trialized housing  grew  faster  in  those  coun- 
tries with  a  planned  economy  or  a  strong 
social  housing  policy,  such  as  Sweden. 

The  industrialization  of  the  building  indus- 
try in  Europe  has  reached  varying  levels  of 
sophistication.  In  some  places  nearly  100% 
of  the  building  is  prefabricated,  while  other 
areas  use  rationalized,  conventional  con- 
struction methods  which  rely  on  traditional 
building  skilled  trades  but  incorporate  a 
number  of  improved  on-site  mechanized 
processes. 

Therefore,  the  statistics  on  the  use  of  in- 
dustrialized building  in  Europe  may  reflect 
all  of  the  various  levels  or,  in  other  cases, 
may  be  limited  only  to  systems  where  the 
elements  are  factory  produced. 

In  western  Europe  at  the  present  time,  it 
is  estimated  that  25%  of  all  buildings  are 
erected  using  some  form  of  industrialized 
system  or  subsystem. 

There  are  four  basic  types  of  structural 
building  systems:  Post  and  beam;  concrete 
panel  or  slab;  modular  or  box;  and  com- 
ponetized. 

Post  and  beam:  This  system  is  usually 
prefabricated  columns  and  beams  with  struc- 
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tural  or  nonstructural  panels.  The  compo- 
nents are  usually  light  enough  to  be  erected 
by  men  rather  than  cranes. 

Panel  or  slab:  The  panel  of  this  system 
is  usually  precast  or  cast-in-place  concrete 
using  mechanized  formwork.  Cast  into  the 
slab,  in  varying  degrees  of  complexity,  are 
heating,  water,  electrical  and  other  com- 
ponents. The  design  may  be  load  bearing, 
crosswall,  or  core  bearing. 

Box:  This  system,  sometimes  referred  to 
as  modular  or  sectionalized,  can  take  many 
forms  but  the  basic  structural  element  is  a 
prefabricated,  three  dimensional  unit  that 
may  be  a  partial  or  complete  living  unit. 

Components:  This  system  results  from 
lightweight  components  that  are  designed 
to  meet  predetermined  performance  stand- 
ards. Subsystems  must  be  compatible  by 
definition.  The  arrangements  of  the  interior 
space  is  flexible. 

In  Europe,  the  most  commonly  found  type 
of  building  system  is  a  variation  of  the  pre- 
cast concrete  panel  and  slab  type,  usually 
with  room-size  components  with  exterior 
finishes  applied  and  engineered  for  quick 
erection. 

Systems  may  be  either  open  or  closed.  In 
an  open  system,  the  client  can  take  bids 
from  competitive  manufacturers  for  materials 
and  subsystems.  The  designer  can  choose 
from  a  selection  of  dimensionally  coordi- 
nated components  that  can  be  combined  in 
many  different  ways.  The  closed  systems, 
which  have  been  perfected  in  Western 
Europe,  are  producer  controlled.  The  com- 
ponents of  one  system  are  usually  not  inter- 
changeable with  other  systems.  In  reality, 
however,  there  may  be  some  flexibility.  In 


some  closed  systems  there  may  be  certain 
components,  such  as  windows,  heating, 
cabinets,  etc.,  which  could  be  interchange- 
able with  other  systems. 

In  Europe,  the  development  of  a  building 
system  may  be  initiated  by  any  of  four  types 
of  organizations:  contractors,  engineers, 
manufacturers,  or  clients. 

The  owner  of  the  system  or  his  licensee 
may  handle  the  entire  package  from  mar- 
keting and  design  through  construction.  He 
often  works  with  an  architect  hired  by  the 
client.  Or  in  other  cases,  the  client  may 
select  from  a  catalogue  of  building  types, 
designs,  and  esthetics  developed  by  the  sys- 
tems builder. 

The  heavy  prefabricated  panel  systems 
that  were  observed,  such  as  Camus,  in 
England,  and  Vaneg,  in  Holland,  employ 
highly  mechanized  factory  methods  to  pro- 
duce the  panels.  Most  of  the  systems  place 
the  door  and  window  frames  in  the  panels 
at  the  factory.  The  wall  panels  are  usually 
factory  finished  to  such  a  degree  that  wall- 
paper or  paint  can  be  applied  directly  with 
little  on-site  finishing  work. 

The  external  finishes  and  facades  are 
normally  applied  at  the  factory.  They  come 
in  a  variety  of  materials  including  exposed 
aggregate,  mosaic  tile,  marble,  wood,  or 
brick. 

Many  of  the  exterior  panels  are  of  sand- 
wich construction  with  a  layer  of  insulation 
such  as  polystyrene  cast  into  the  panel. 

Conduits  for  electrical  wiring,  heating 
ducts,  and  waterlines  are  sometimes  cast 
into  the  panels  at  the  factory  also. 

In  the  completely  industrialized  systems 
many  of  the  small  components,  such  as  bal- 
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conies,  stairs,  elevator  shafts,  and  other 
items,  also  are  precast  at  the  factory. 

The  components  which  are  not  cast  on  site 
are  usually  trucked  to  the  site  on  a  highly 
organized  schedule  that  permits  continual 
factory  production  and  site  erection. 

Site  labor  is  cut  to  a  minimum,  requiring, 
for  example,  in  the  Balency-MBM  system  in 
Milan,  Italy,  only  four  men  and  a  crane 
operator  to  erect  an  eight-story  apartment 
building  with  four  apartments  per  floor. 

Other  systems  that  were  observed,  such 
as  Sectra  and  Era,  used  mechanized  cast- 
in-place  techniques  with  movable  formwork 
to  cast  concrete  panels  and  slabs. 

Most  of  the  systems  were  used  on  low- 
and  high-rise  multi-family  dwellings  except 
for  the  BPA  system  in  Sweden,  which  was 
single-family  detached  homes,  RNK,  which 
was  a  steel  modular  system  for  single-family 
detached  homes  and  Vaneg,  which  was 
used  on  attached  single-family  townhouses. 

The  highly  industrialized  European  sys- 
tems seen  use  either  expensive  central  man- 
ufacturing plants  which  are  set  up  on  a  per- 
manent basis,  on  site  or  portable  plants  that 
can  be  dismantled  and  moved  to  new  loca- 
tions as  new  contracts  are  received,  or  on- 
site  prefabricated  formwork.  The  most 
expensive  is  the  permanent  factory,  which 
requires  a  capital  investment  ranging  from 
$1.5  million  to  over  $3  million.  Temporary 
plants,  on  the  other  hand,  can  be  erected 
for  $200,000  to  $300,000. 

The  market  situation  dictates  the  type  of 
plants  used  by  European  system  builders. 
Usually  if  the  builder  is  assured  a  concen- 
trated market  within  a  certain  economical 
radius  of  transportation,  50  to  100  miles  on 


the  average,  he  will  set  up  a  permanent 
plant.  For  example,  when  the  Milan  munic- 
ipal administration  launched  a  5-year 
program  for  23,000  dwellings  of  high-rise 
construction  and  signed  contracts  with  five 
companies  assuring  each  5,000  units  of  pro- 
duction over  a  5-year  period,  MBM-Balency 
set  up  its  permanent  plant  outside  Milan. 
Most  of  the  larger  system  builders  in  Europe, 
such  as  Camus,  Coignet,  and  Balency,  have 
central  plants.  The  Wates  system  in  Eng- 
land, on  the  other  hand,  has  a  portable 
on-site  casting  plant.  According  to  Norman 
Wakefield,  managing  director  of  Wates  Con- 
struction Ltd.,  the  most  important  factor  is 
the  capital  investment  that  the  local  market 
can  economically  support. 

Most  of  the  systems  in  Europe,  especially 
Italy,  France,  and  England,  use  concrete  as 
the  basic  material.  This  is  not  a  matter  of 
consumer  taste  or  market  demand,  or  flexi- 
bility, but  rather  an  economic  factor.  The 
materials  for  producing  concrete  were  more 
plentiful  and  cheaper  than  wood.  As  a  result, 
people  are  conditioned  to  accept  concrete 
as  a  building  material  as  opposed  to  the 
situation  in  the  U.  S.  where  concrete  is  used 
predominantly  in  commercial  apartment  and 
office  buildings  rather  than  in  individual 
homes.  Americans  tend  to  think  of  concrete 
jungles  when  they  think  of  residential  dwell- 
ings constructed  of  concrete.  This  is  prob- 
ably a  reaction  to  the  poor  and  unesthetic 
use  of  concrete  in  low-rental  housing  con- 
struction. But  as  seen  on  this  tour,  good 
architecture  and  sensitivity  toward  the  con- 
sumer can  translate  concrete  panels  into 
esthetically  pleasing  structures,  such  as  in 
the  new  town  of  Thamesmead.  Often  though. 
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the  economic  and  rapid  construction  needs 
are  the  prime  goals  of  housing  authorities, 
and  esthetics  have  to  take  a  back  seat.  It 
appears  that  this  can  be  overcome  with  U.  S. 
technology  and  attention  to  user  needs. 

According  to  the  companies  visited  on  the 
tour,  the  major  advantages  of  industrialized 
building  are; 

(1)  Labor  man-hours  are  reduced  up  to 
one-half  over  that  required  in  conventional 
construction.  The  exact  figure  is  not  easy  to 
pin  down.  It  depends  on  the  degree  of  in- 
dustrialization, the  management  organiza- 
tion, the  system,  and  the  type  of  building 
being  erected. 

(2)  Building  is  not  restricted  by  weather 
conditions  and  seasonal  variations.  Since 
most  of  the  components  are  cast  in  factories 
or,  if  cast  out-of-doors,  use  heated  formwork, 
production  can  continue  year-round.  This  is 
especially  important  in  countries,  such  as 
Sweden,  which  have  long,  hard  winters. 

The  speed  of  industrialized  housing  pro- 
duction, according  to  Riccardo  Meragaglia, 
president  of  MBM-Balency  Associated,  of 
Milan,  is  double  that  of  conventional  build- 
ing in  Europe. 

System  building  uses  75%  to  85%  un- 
skilled labor,  which  can  be  trained  in  2  to 
4  weeks.  This  is  an  important  factor  to  con- 
sider in  terms  of  application  in  the  U.  S. 
Under  Section  3  of  the  Housing  and  Urban 
Development  Act  of  1968,  HUD-assisted  pro- 
grams require  "that  opportunities  for  train- 
ing and  employment  arising  in  connection 
with  the  planning,  construction,  rehabilita- 


tion and  operation  of  housing  under  the 
programs  be  given  to  lower-income  persons 
residing  in  the  area  of  the  housing." 

(3)  Systems  building  substantially  re- 
duces the  time  required  to  erect  a  dwelling. 
For  example,  in  the  Vaneg  system  eight 
men  can  erect  three  houses  in  a  day. 

(4)  Systems  building  reduces  costs  about 
10%.  to  15%  below  that  for  conventional 
construction  in  Europe. 

Another  advantage  tour  members  noticed, 
especially  in  highly  industrialized  systems 
with  central  plants,  was  comfortable  work- 
ing conditions  for  employees,  including 
cafeterias,  good  sanitary  conditions,  year- 
round  employment,  vacation  and  training. 
Many  of  the  companies  also  provide  medical 
assistance  and  social  services  to  their  em- 
ployees. 

In  Europe,  at  the  present  time,  there  are 
hundreds  of  systems  available  although 
many  are  still  only  experimental.  In  appear- 
ance, many  seem  similar.  Basic  differences 
are  the  materials,  the  dimensions  of  the  ele- 
ments, and,  most  important,  the  joint  details. 
Some  are  more  adaptable  to  low-density, 
low-rise  structures  while  others  are  more 
economical  for  high-density  structures.  The 
capsule  descriptions  of  the  18  systems  that 
were  seen  on  the  tour  illustrate  the  broad 
cross  section  of  design  flexibility,  methods, 
and  techniques  that  are  available  in  indus- 
trialized building  and  cite  where  possible 
examples  of  production  rates  and  erection 
time. 
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■  Description  of  Systems 

Balency-MBM  (French/Italian) 

The  Balency-MBM  system,  which  is  an 
"Operation  Breakthrough"  winner,  is  based 
on  iactory-produced,  reinforced  concrete, 
bearing  walls  completely  finished  with  ex- 
terior veneers,  interior  finishes,  windows, 
insulation,  and  electrical  work.  Except  for 
the  foundations,  the  floor  slabs  are  the  only 
cast-in-place  structural  elements.  The  sys- 
tems originated  m  France  but  is  already 
represented  in  eight  countries. 

The  plant  near  Milan,  at  Trezzano  sul 
Naviglio,  has  a  production  rate  of  2,000  to 
2,200  dwellings  per  year.  However,  at  the 
present  time,  only  the  first  half  of  the  plant 
is  built  and  in  operation,  producing  about 
four  apartments  per  day. 

Panels  are  produced  in  a  highly  organ- 
ized, assembly  line  process,  using  both  ver- 
tical and  horizontal  casting  machines. 

The  casting  machines  are  heated  with  hot 
water.  Curing  takes  2  to  3  hours.  Produc- 
tion of  a  100  square-foot  panel  takes  IV2 
man-hours  of  labor. 

To  produce  the  exterior  wall  panels,  hori- 
zontal casting  machines  are  used.  Exterior 
veneers  such  as  brick,  mosaic,  tile,  marble, 
marble  chips,  colored  cement,  or  other  fin- 
ishes are  embedded  in  the  concrete.  Both 
the  horizontal  and  vertical  casting  machine 
can  be  adjusted  to  the  desired  dimension  of 
the  panels  up  to  a  maximum  10-  x  22-foot 
panel. 


At  the  erection  site,  tower  cranes  moving 
on  tracks  can  assemble  a  complete  shell  of 
1  to  2  dwellings  per  day.  For  multi-story 
buildings,  floor  slabs  are  usually  cast-in- 
place. 

Reinforced  steel  for  the  floor  slabs  and 
coils  for  the  radiant  heating  system  are 
assembled  on  a  template  on  the  ground. 

The  advantage  of  this  system  includes  up 
to  50  7o  reduction  in  total  man-hours  and 
30%  to  50%  reduction  in  on-site  man-hours, 
according  to  MBM.  A  further  claim  is  made 
that  construction  time  is  reduced  by  50%, 
since  site  preparation  and  factory  produc- 
tion go  on  simultaneously.  When  the  shell 
is  erected,  the  building  is  already  75%  com- 
plete. 

In  Milan,  Balency-MBM  completes  two 
typical  buildings  with  72  units  in  eight 
months,  using  28  men. 

About  85%  of  the  labor  is  unskilled.  Ac- 
cording to  Riccardo  Meragaglia,  president 
of  Impresas  Generale  Construzioni  MBM 
(which  joined  the  Balency  firm  of  Paris  to 
form  Balency-MBM  Associated),  each  of  his 
men  produce  three  dwellings  per  year, 
working  2,000  hours.  The  output  of  U.  S. 
construction  workers,  working  1,400  hours 
per  year,  is  only  about  one  dwelling. 

The  total  investment  for  the  MBM  plant, 
workers'  cafeteria,  and  site  equipment  was 
$3  million  to  $3.5  million. 

Balency-MBM  Associated  has  already  set 
up  a  U.  S.  office,  Balency-MBM  U.  S.  Corpo- 
ration, to  license  U.  S.  firms. 
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(Next  page,  left)  Crane  for  lifting  panels  into 
position.  A  pre-cast  retaining  wall  is  in  fore- 
ground. On  a  structure  of  this  type,  it  is 
possible  for  four  men  to  erect  one  floor  per 
day.  (Top  right)  An  example  of  the  variety 
to  be  had  in  exposed  aggregate  finishes 
which  may  be  pre-colored  as  well.  (Center 
right)  A  partial  example  of  the  variety  in 
textured  concrete  finishes.  (Lower  right) 
This  nearly  completed  building  shows  de- 
sign flexibility  and  the  variety  of  exterior 
finishes  which  may  be  achieved.. 


(Top  left)  Pre-cast  panels  and  staircases  to 
be  loaded  onto  specially-built  trucks  for 
delivery  to  construction  site.  (Bottom  left) 
Quality  inspection  and  minor  repair  station. 
Note  that  plant  has  sliding  roof.  (Above) 
Utilizing  hooks  which  are  cast  into  panels, 
a  tower  crane  lifts  panel  into  place.  (Right) 
Panel  nears  position.  Note  simple  manner 
in  which  panels  are  braced  during  fitting 
process. 


Camus  (French) 

The  Camus  system,  the  world's  largest 
ane  one  of  the  oldest  industrialized  systems, 
is  composed  of  heavy  precast  concrete,  in- 
sulated wall  panels  and  floor  slabs  of  room 
size  manufactured  in  an  off-site  factory.  The 
panels  incorporate  many  of  the  building 
components,  including  doors,  windows, 
ducts,  ventilation  flues,  and  holes  and  con- 
duit runs  for  services.  Staircases,  with  holes 
for  handrail  supports  and  finishes  cast  in, 
are  produced  at  the  factory. 

The  panels  are  cast  on  horizontal  casting 
tables  with  adjustable  edge  moulds.  Mosaic 
facings  can  be  cast  in  the  mould. 


The  system  is  adaptable  to  building  from 
two  to  23  stories.  There  are  now  23  Camus 
factories  throughout  the  world,  excluding 
the  USSR  where  it  is  estimated  that  there 
are  30.  A  typical  contract,  visited  in  Eng- 
land, consists  of  four  identical  high-rise 
buildings,  each  having  114  apartments.  It 
takes  three  months  to  erect  the  panels  for 
one  building.  Normal  completion  time  for 
the  four  blocks  and  three,  one-tier  garages 
is  33  months.  The  dollar  output  using  Cam- 
us methods  is  $20,700  per  man-year.  The 
national  average  in  England,  using  tradi- 
tional methods,  is  about  one-half  that 
amount,  according  to  the  English  licensee. 


(Next  page,  top)  Exposed  bed  of  horizontal 
casting  table,  which  has  adjustable  edges. 
Note  electrical  conduits  in  place.  (Bottom) 
A  form  of  stationary,  horizontal  casting  mold 
with  built-in  equipment  for  fast  curing. 
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Coignet  (French) 

Like  many  other  French  construction 
method,  this  system  consists  of  load  bearing, 
external  walls,  fitted  with  balconies  and  in- 
termediate bearing  walls.  Cantilevered  be- 
tween the  inner  walls  and  facades  are  floor 
slabs  which  overlap  the  bearing  walls.  The 
electrical  conduits  are  cast  in  at  the  factory. 
All  that  needs  to  be  done  on-site  is  to  insert 
wiring  and  connect  switches  and  junctions 
to  the  cast-in  boxes. 

The  facades  are  sandwich-type  construc- 
tion with  two  layers  of  concrete,  insulated 
with  an  expanded  polystyrene  layer.  Fin- 
ishes such  as  blasted  concrete  or  painted 
concrete  are  attached  to  the  facades  while 
the  internal  face  of  the  element  is  smooth. 
The  precast  floor  slabs  form  the  surface  of 
the  apartment  at  one  level  and  the  ceiling 
of  the  apartment  below.  The  floor  is  finished 
at  the  factory  with  any  number  of  different 
materials  —  parquet,  tile,  or  smooth-surface 
concrete. 

All  of  the  precast  elements  are  produced 
in  a  off-site  factory  and  transported  to  the 
site.  The  units  leave  the  casting  machines 
in  the  position  that  they  are  placed  in  the 
building  —  floor  and  balconies  horizontally 
and  walls  vertically. 

At  the  erection  site,  tower  cranes  lift  the 
elements  into  position.  The  foundations  are 


built  using  traditional  methods,  and  the  first 
floor  is  cast  on-site  using  special  prefabri- 
cated forms.  The  wall  units  rest  on  a  strip  of 
rubberized  asphalt  that  acts  as  a  base.  Ad- 
justable clamps  hold  the  elements  in  place 
temporarily.  Two  men  can  handle  these 
operations.  One  crane  can  erect  40  units, 
representing  200  tons  of  reinforced  concrete. 
The  erection  team  uses  the  precast  units 
which  are  made  at  the  factory  by  45  men 
working  at  fixed  stations. 

On  the  sites  visited  by  the  tour,  the  time 
to  put  up  1,000  to  3,000  dwellings  was  re- 
duced to  5  man-hours  for  slightly  more  than 
a  square  yard  of  floor  area.  This  includes 
the  installation  of  windows,  electricity, 
plumbing,  and  other  subsystems.  Two  dwell- 
ings are  erected  each  day,  with  the  comple- 
tion of  a  six-apartment  floor  in  4  days.  Coig- 
net has  13  factories  in  operation  in  four 
countries:  France,  Holland,  Germany,  and 
Italy.  They  have  a  total  capacity  of  56 
dwellings  per  day,  producing  more  than 
10,000  dwellings  per  year. 

An  American  licensee  is  preparing  to  erect 
a  factory  in  Florida  to  build  luxury  apart- 
ment buildings.  Another  plant  is  being  con- 
sidered in  the  New  Jersey  area  with  minor- 
ity group  participation  in  ownership  and 
management. 
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Estiot  (French) 

This  IS  essentially  a  composite  system  of 
precast,  load  bearing,  concrete  cross  walls, 
facade  panels  and  floor  slabs  welded  to  a 
steel  framework. 

At  the  erection  site,  the  light  steel  frame- 
work is  set  up.  To  it  is  added  reinforced 
concrete  slabs  and  panels  cast  m  an  on-site 
yard.  After  the  concrete  elements  are  hoisted 
into  place  on  the  steel  structure,  the  steel  ties 
are  welded,  and  the  horizontal  and  vertical 
joints  are  concreted. 

The  work  on-site  consists  of  casting  and 
concrete  panels  and  hoisting  the  units  into 


place.  Semi-skilled  labor  may  be  used  in 
the  erection  process.  A  crane  team  of  three 
or  four  men  can  hoist,  position,  and  fix  four 
or  five  panels  per  hour  with  one  crane.  A 
1,080-square  feet  apartment  takes  200  to  250 
man-hours  to  erect.  This  system  is  economi- 
cal for  building  projects  comprising  one  or 
more  buildings  of  at  least  300  to  500  apart- 
ments. Societe  Estiot  licenses  the  use  of  the 
system  to  a  general  contractor  who  retains 
the  management  of  the  contract  and  those 
parts  of  the  work  that  are  done  by  tradi- 
tional construction  methods.  Estiot  gives 
technical  supervision  in  site  organization, 
precasting,  and  erection. 


G. E.A.I.  (French) 

This  is  a  lightweight,  steel  and  aluminum, 
component  system  with  floor  decking  made 
up  of  small  precast  concrete  slabs.  The  per- 
formance-oriented system  was  developed  by 
a  firm  of  French  architects,  headed  by  Mar- 
cel Lods  and  Paul  Depondt.  Steel  rods  are 
welded  to  steel  rings  on  a  temporary  work- 
ing shed  to  form  the  floor  framing.  Ten  of 
these  modules,  joined  together,  form  the 
entire  floor  of  one  building  which  is  a  five- 
story  walkup,  with  five  apartments  per  floor. 

Exterior  curtain  walls  consist  of  aluminum 
outside,  an  insulating  layer,  and  a  vinyl 
facing.  A  steel  column  core  goes  up  first, 
then  prefabricated  floor  units  are  attctched. 
The  erection  scheme  permits  an  entire  floor 
panel,  about  22  feet  by  35  feet,  to  be  carried 


to  the  site  and  lifted  into  position  in  one 
movement.  Interior  partitions  are  movable 
so  room  arrangements  are  entirely  flexible. 

On  the  Rouen  project,  a  crew  of  four  men 
in  the  staging  area  and  four  on  the  building 
erected  the  framing  for  one  building  in  8 
days  after  the  foundation  was  placed.  Doors, 
walls,  floors,  ceiling,  and  roof  were  installed 
in  another  52  days  so  that,  in  a  total  of  60 
days  of  site  work,  the  building  was  com- 
plete. 

The  system  is  now  in  the  U.  S.  under  the 
name  Systems  III,  controlled  by  Chicago- 
based  firm,  Component  Building  Systems, 
Ltd.  A  $10-million  housing  development, 
sponsored  by  a  community  non-profit  organ- 
ization, is  planned  for  Chicago's  south  side. 
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Sectra  (French) 

Similar  to  Era,  this  system  is  used  for 
load  bearing,  multi-story,  reinforced  con- 
crete structures.  The  load  bearing  external 
walls,  floor,  and  roof  slabs  are  cast  in  one 
operation  on-site.  Although  the  system  orig- 
inated in  France,  it  has  licensees  in  England, 
Holland  and  Spain. 

On-site,  the  elements  are  cast  in  inverted, 
U-shaped,  heated,  steel  forms  (tunnel  forms), 
which  are  handled  by  a  tower  crane.  Cur- 
ing takes  13  hours. 


The  cast-in-place  structural  elements  are 
combined  with  precast  stairs,  non-load  bear- 
ing cross  walls,  and  cladding  materials. 

The  manufacturer  estimates  that  savings 
in  cost  range  from  14%  to  25%,  compared 
to  conventional  building  with  time  savings 
as  high  as  50  %  . 

Experience  in  France  has  shown  that  a 
team  of  eight  men,  with  a  crane  driver,  can 
erect  the  bearing  structure  of  60  apartments 
in  a  15-story  building  in  35  days.  Each 
apartment  takes  about  65  to  68  hours. 
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(Right)  View  of  kitchen,  illustrating  wall 
finish.  (Below)  An  example  of  exterior  vari- 
ations and  architectural  flexibility,  utilizing 
tile,  brick  and  concrete. 


Tracoba  No.  1  (French) 

This  is  a  concrete  panel  system  with  load 
bearing  cross  walls  and  non-load  bearing 
exterior  walls  cast  in  an  on-site  factory. 
Cross  walls  and  floor  slabs  are  flat,  rein- 
forced concrete  slabs.  The  facades  are  made 
either  as  sandwich  panels  of  concrete  and 
polystyrene  or  with  expanded  clay-aggre- 
gate concrete.  The  non-loading  bearing 
facades  are  hung  from  the  ends  of  the  cross 
wall  by  means  of  steel  devices. 

Production  takes  place  in  on-site  factories 
or  semi-permanent  installations  that  some- 
time serve  several  sites.  The  factory  has 
several  bays,  each  with  its  own  portal  crane 
or  overhead  gantry.  Each  bay  includes  vi- 
brating steel  tables  which  are  heated  and 
can  be  tilted,  vertical  batteries  that  also  are 
heated  and  vibrated,  and  special  moulds 
for  non-planar  units.  The  equipment  is 
stationary. 

At  the  on-site  factory  in  Nanterre,  the  pro- 
duction capacity  was  two  dwellings  per  day 


or  40  units.  The  factory  had  11  tables  for 
horizontal  casting  and  special  moulds  for 
stair  and  complex  units.  Also  included  were 
two  moulds  for  producing  the  cross  walls, 
turning  out  tour  units  a  day  each. 

Capacity  for  this  on-site  factory  was  114 
units  of  low-cost  housing,  consisting  of  10 
buildings,  each  having  19  stories.  The  typi- 
cal floor  contained  120  precast  units,  and 
could  be  erected  in  5  days  with  13  men 
working  a  10-hour  shift.  The  production  staff 
backing  up  this  operation  has  23  men  also 
working  a  10-hour  shift.  The  cost  of  the 
plant  was  $250,000. 

Tracoba,  which  is  one  of  the  "Operation 
Breakthrough"  winners,  is  affiliated  with 
Omnium  Technique  —  a  firm  of  consulting 
engineers.  Tracoba  has  developed  prefab- 
ricated and  mechanizezd  precasting  systems. 
It  places  these  at  the  disposal  of  contractors, 
offering  them  the  aid  of  its  engineers  and 
technical  staff.  Tracoba's  representative  in 
the  U.  S.  is  Industrializzed  Building  System 
of  New  York  City. 


31 


(Above)  Site  plan  and  floor  plan  layouts, 
illustrating  capability  of  a  system  to  relate 
to  a  specific  environment.  (Next  page,  top 
left)  Workman  smoothing  concrete  in  hori- 
zontal casting  mold.  (Top  right)  Joint  detail 
with  panel  recess  showing  conduits  for 
mechanical  equipment.  (Below)  Variation  in 
panel  is  evident  as  it  is  moved  to  storage. 


Bison  (English) 

The  Bison  system  for  multi-story  buildings 
consists  of  precast  concrete  floor  slabs  and 
precast  concrete  load  bearing  cross  walls. 
All  of  the  elevator  shafts,  staircases,  and 
walls  are  precast  conrete,  normally  pro- 
duced in  one-story  heights.  The  floor  slabs 
are  in  room-size  units.  The  bathroom  is  cast 
as  a  single  unit  weighing  7  tons.  Balconies 
may  be  added  if  desired. 

The  external  walls  are  sandwich  type  con- 
struction with  an  insulating  layer  of  poly- 
styrene. Ties  fix  the  external  section  of  the 
wall  to  the  inner  and  structural  elements. 
No  subsystems  are  provided  for  in  this  sys- 
tem except  for  integrated  wiring. 

Wallpaper  or  textured  paints  can  be  ap- 

Gle  (English) 

This  panel  and  slab  system  has  precast, 
load-bearing  cross  walls,  precast  partition 
walls  and  cast-in-place  concrete  floor  and 
roof  slabs.  The  cross  walls  are  normally  8 
feet  wide,  in  one-story  heights,  but  dimen- 
sions can  be  varied. 

The  floor  and  roof  slabs  are  continuous, 
with  the  wall  units  locked  into  the  floor  and 
roof  slabs.  For  the  cast-in-place  floor,  pre- 
formed reinforcing  mats  are  used. 

The  wall  units  are  precast  on-site  in  con- 
tinuous production.  For  the  cast-in-place 
floor  slab,  mobile  tables  are  used.  After  the 
floor  slab  is  cast,  the  forms  are  left  in  place 
to  permit  erection  of  the  cross  wall  for  the 
next  floor  whole  the  previously  cast  floor 
slab  is  still  curing. 


plied  directly  to  the  smooth  surfaces  of  the 
walls  and  ceilings. 

There  are  nine  permanent  Bison  factories 
in  England.  These  produce  all  of  the  pre- 
cast components  used  in  the  system.  Ameri- 
can licensees  are  expected  to  start  produc- 
tion in  the  Connecticut,  Maryland,  District  of 
Columbia,  and  Chicago,  111.,  areas  in  the 
new  future. 

For  a  basic  two-bedroom  apartment, 
where  there  are  four  apartments  per  floor, 
there  are  about  22  precast  component 
parts  per  apartment.  Eight  to  ten  men  erect 
one  apartment.  The  builder  claims  a  two- 
thirds  saving  in  erection  time.  The  American 
licensee  is  Strescon  Industries  of  Baltimore, 
Maryland. 

Any  type  of  panel  can  be  applied  on  the 
non-load  bearing  walls.  The  system  can  be 
adapted  to  use  timber  frame,  incorporating 
fiberglass  insulation,  and  lined  internally 
with  plasterboard  and  externally  with  felt 
under  concrete  tile,  or  exposed  aggregate 
sandwich  panels.  If  necessary,  the  system 
can  incorporate  conventional  cavity  walls. 
The  load  bearing  walls  can  be  faced  with 
brickwork  or  precast,  exposed  aggregate 
panels. 

The  casting  yard  for  wall  slabs  of  a  400- 
dwelling  contract  covers  an  area  of  about 
200  square  feet.  The  system  is  mainly  for 
low-  to  medium-rise  structures,  with  a  great 
deal  of  flexibility  possible  in  the  apartment 
layouts. 
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Wates  (English) 

The  Wates  system,  which  is  one  of  those 
chosen  ior  "Operation  Breakthrough,"  con- 
sists of  precast  concrete  floors,  load-bearing 
walls,  staircases  and  refuse  chutes.  These 
units  are  cast  in  standard  steel  moulds,  ad- 
justable in  12-inch  increments.  Steel  loops, 
which  project  from  the  floor  panels  and  the 
tops  of  cross  walls,  are  joined  by  steel  runs 
and  are  grouted  into  place.  This  procedure 
interlocks  the  cross  wall  with  the  floor  above, 
forming  a  one-story  T.  Balconies  can  be 
added,  supported  by  the  cross  wall  panel 
projections  on  the  same  plane  as  the  floor. 

The  system  employs  a  highly  flexible, 
mobile,    on-site    production    plant  costing 


about  $2.5  million  in  England.  About  50%  of 
the  capital  cost  is  normal  construction  equip- 
ment. 

For  the  on-site  factory,  the  standard  pro- 
duction lines  are  30  feet  wide  and  are 
covered  with  a  mobile  shelter  that  runs  on 
rails.  The  walls  are  cast  in  vertical  moulds. 
The  panels  have  all  electrical  conduits,  fix- 
ings and  inserts  cast  in  them.  An  acceler- 
ated curing  process  permits  a  24-hour  turn- 
around for  the  moulds. 

The  factory  can  produce  between  10  and 
20  dwellings  per  week.  About  700  man- 
hours  are  required  to  produce  one  apart- 
ment. 
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An  apartment  complex  showing  separation 
of  vehicular  and  pedestrian  traffic. 


A  new  apartment  building  combining  low 
and  medium-rise. 


BMB  (Dutch) 

This  system  is  a  brick  panel  system,  orig- 
inally developed  by  a  British  engineer  in 
1933  and  further  developed  in  1947  by  the 
N.  V.  Nederlandsch  Bouwsyndicaat.  There 
are  now  four  major  plants  in  Holland,  which 
have  produced  more  than  12,000  units.  The 
prefabricated  system  is  composed  of  factory- 
made,  load  bearing,  concrete  walls  and  pre- 
cast floor  slabs.  One  of  the  most  important 
features  of  the  system  is  that  it  casts  a  brick 
veneer  into  the  concrete  wall  panels,  form- 
ing the  exterior  surface.  The  walls  are  cavity 
walls,  formed  with  the  brick  veneer  con- 
nected by  steel  ties  to  a  lightweight  con- 
crete backup.    The  internal  walls  are  not 


structural,  giving  the  client  freedom  of  lay- 
out. 

The  elements  come  from  three  different  off- 
site  factories,  each  one  producing  a  different 
element.  The  brick  veneer  elements  are  pro- 
duced on  rolling  assembly  lines  with  men 
remaining  stationary.  The  dimensions  of  the 
panels  can  vary  according  to  the  designer's 
request. 

A  low-rise  building  of  six  stories  can  be 
completed  in  10  months  with  two  months  for 
the  foundations,  three  months  erection  time 
and  five  months  to  finish  the  structure.  Each 
dwelling  takes  between  500  to  550  man- 
hours  to  erect,  using  one-third  skilled  labor 
and  two-thirds  unskilled. 
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Era  systems  (Dutch) 

This  system  is  cast  on-site  with  patented 
ERA  tunnel  moulds,  which  are  three-sided 
tunnels  or  inverted  U  sections  into  which  the 
concrete  is  placed.  These  forms  cast  the 
load-bearing,  reinforced  concrete  skeletons 
in  monolithic  construction.  The  forms  are 
set  up  with  conventional  tower  cranes.  Into 
these  skeletons  are  placed  packaged  units 
which  have  all  of  the  built-in  parts  such  as 
partitions,  frames,  sills,  and  other  units  that 
make  up  the  structure. 

After  the  vertical  wall  sections  are  com- 
plete, one-half  of  the  horizontal  form  section 
of  each  unit  is  pulled  out  of  the  building  by 
the  hoisting  platform  toward  the  front,  the 
other  half  toward  the  rear.  The  form  sec- 
tions then  are  placed  on  the  next  level, 
positioned,  and  a  second  story  cast.  Heat- 
ing installations  keep  the  concrete  at  con- 
stant temperature  during  curing.  The  forms 
are  designed  so  that  openings  and  channels 


can  be  made  and  piping,  sockets,  outlets, 
and  external  connections  can  be  installed. 

Floors  are  free  spans  between  separating 
walls.  One  of  the  interesting  features  of  the 
system  is  that  the  partitions  are  moveable. 
As  the  family  grows,  partitions  may  be  re- 
moved at  very  low  cost  without  affecting  the 
structure. 

The  packaged  units  are  factory  produced. 
According  to  the  manufacturer,  this  offers 
many  new  possibilities;  the  shell  building  is 
simple,  reliable,  and  inexpensive;  the  pack- 
aged unit  can  be  varied  to  meet  special 
requirements;  all  parts  are  factory  made,  in- 
suring a  high  quality  product,  and  all  com- 
ponents may,  if  required,  be  replaced. 

Wall  and  floors,  cast-in-place  on  the  site, 
can  be  provided  with  any  finish  desired 
without  sanding  or  other  preparation. 

The  system  may  be  applied  to  both  high- 
er low-rise  buildings,  as  well  as  office  build- 
ings, hotels,  or  any  other  type  of  structure 
having  identical  rooms. 

The  system  uses  only  15%  skilled  labor. 
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RBM  (Dutch) 

This  system  is  a  combination  of  cast-in- 
place  concrete  floor  slab  and  precast  bear- 
ing walls.  The  conduits  for  the  electrical 
system  are  put  in  at  the  factory.  The  forms 
are  re-used  every  four  hours. 

The  bearing  walls  are  cast  at  one  factory, 

the  smaller  elements  such  as  staircases  and 
balconies  are  done  at  a  second  factory,  and 
the   wooden  window   frames,   doors,  and 


other  amenities  are  produced  in  a  third  fac- 
tory. The  capacity  of  the  factories  is  1,500 
units  per  year. 

The  system  uses  one  skilled  worker  to 
every  three  unskilled,  and  approximately 
one-half  of  the  work  is  done  in  the  factory. 
A  total  of  150  people  are  employed.  The 
smallest  number  of  units  considered  feasible 
is  150  per  year.  The  capital  investment  for 
the  plant  is  about  $2  million.  It  can  produce 
one  dwelling  in  900  to  1,000  man-hours. 


Vaneg  (Dutch) 

Introduced  in  1965,  this  system  consists 
of  factory-produced,  load-bearing,  concrete 
panels  and  slabs  which  are  bolted  together 
at  the  site  to  form  attached,  two-story,  single- 
family  dwellings. 

The  production  method  uses  a  horizontal, 
moving  belt  system  which  consists  of  50 
mould  tables.  These  move  automatically  to 
the  next  position  every  8  minutes.  From 
start  to  finish  there  are  six  phases:  seven 
preparation  positions,  three  casting  posi- 
tions, six  prehardening  and  surface  finish- 
ing positions,  thirty-two  hardening  positions, 
the  grinding  position,  and  the  final  discharge 
of  the  element  by  tilting  the  mould,  which 
then  returns  to  the  first  stage. 

After  the  concrete  is  placed  in  the  moulds, 
the  elements  travel  through  a  hardening 
tower  where  radiation  heats  the  concrete.  At 
the  end  of  the  conveyor  belt,  the  moulds  are 
tilted  upward  and  the  element  is  moved  by 


an  overhead  hoist  mechanism  to  the  stor- 
age area.  An  element  is  turned  out  every 
8  minutes. 

The  factory  seen  on  the  tour  can  produce 
50  different  elements,  or  two  different  types 
of  houses,  at  one  time.  In  24  hours,  with 
three  shifts  on  the  production  line,  it  can 
turn  out  180  elements  or  about  seven  houses 
per  day.  This  is  maximum  capacity  of  1,650 
houses  per  year. 

To  transport  the  panels  to  the  site,  Vaneg 
uses  20  low  loaders.  At  the  erection  site, 
eight  men  can  erect  three  houses  a  day. 

Presently,  they  have  three  basic  types  of 
houses  under  production.  The  factory  is 
geared  to  turn  out  as  little  as  150  units  of 
one  type  and  erect  each  dwelling  in  340  to 
380  man-hours. 

The  factory,  which  requires  up  to  1,100 
square  feet  of  production  space,  represents 
an  investment  of  $1.5  million  and  employs  a 
total  labor  force  of  only  98  men,  including 
the  managers  and  foremen. 
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Horizontal,  moving  belt  system  for  casting 
panels. 


(Left)  Horizontal  casting  mold  with  cured 
panel  being  removed  mechanically. 


Lifting  and  storage  operation. 


BPA  (Swedish) 

This  union-owned  and  developed,  wood 
panel  frame  system  is  used  to  construct 
single-family  homes.  Insulated  panels  are 
discharged  at  the  site  in  the  same  order  as 
they  are  to  be  erected. 

A  crane  lowers  the  panels  onto  a  concrete 
slab  foundation  and  the  interior  walls  are 
assembled  and  pulled  together  with  screws. 
Factory  installed  electrical  installations  are 
coupled  together  at  the  building  site.  Eaves 


and  gables  are  delivered  prepainted  from 
the  factory.  The  roof  and  the  ventilation 
stacks  with  ducts  are  also  delivered  and 
erected  in  sections. 

A  house  is  normally  assembled  in  one 
day  complete  with  electric  heat  connected, 
by  a  6-man  team.  Flooring,  painting  and 
finishing  work  may  be  started  immediately 
after  the  house  has  been  assembled.  If  a 
house  is  to  be  faced  with  brick,  21  workmen 
are  required  to  complete  it. 
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(Above)  Two  systems  developed  and  owned 
by  unions  in  Sweden. 


The  high  quality  of  workmanship  is  evident 
in  this  parquet  flooring  which  is  installed  in 
single-family  homes  in  Sweden.  (Top  right) 
A  new  community  near  Stockholm  has 
single-family  homes,  designed  to  meet  gov- 
ernmental architectural  standards.    BPA  is 


one  of  the  few  systems  which  produces 
single-family  units.  (Bottom)  Packaged 
housing  units  being  delivered  to  site  of  a 
union-owned  development.  Units  are  pro- 
duced in  union-owned  plant. 


RNK  (Swedish) 

This  system  produces  single-family  houses, 
constructed  of  corrugated  steel  modular  sec- 
tions that  are  bolted  together  on  the  site.  A 
house  is  made  up  of  five  segments,  each  of 
which  completes  part  of  the  house  contain- 
ing one  or  more  rooms.  Painting,  wallpaper- 
ing and  interior  finishes  are  usually  done  at 
the  factory. 

The  steel  modules  consist  of  two  corru- 
gated and  galvanized  steel  sections,  with 
rock  wool  in  between  for  thermal  insulation. 


The  external  surfaces  of  the  walls  and  roofs 
are  painted.  A  y2-inch-thick  layer  of  plaster 
board  is  placed  directly  on  the  steel  for  the 
inside  walls.  Wood  particle  boards  are  used 
as  lining  on  the  studded  floor. 

The  house  is  constructed  in  such  a  man- 
ner that  natural  ducts  are  contained  in  the 
floor,  ceiling  and  outside  wall.  Heated  air 
recirculates  through  the  ducts,  warming  the 
internal  surfaces  of  the  rooms.  All  plumbing 
is  centralized  in  the  same  segment. 

Erection  time  is  about  3  days,  on  a  pre- 
viously built  foundation. 


Siporex-Salemstaden  (Swedish) 

All  floor  slabs  and  walls,  and  some  parti- 
tions for  the  one  and  two-story  row  housing 
in  this  project,  are  made  from  panels  of 
lightweight  Siporex  cellular  concrete,  as- 
sembled with  butt  joints. 

External  walls  are  10-inch-thick  vertical 
elements,  with  a  plastic  coating  applied  at 
the  factory.  Partition  walls  are  formed  by 
doubling  the  wall  construction,  using  thinner 
panels  which  form  an  enclosed  gap.  Clear, 
span  roof  sections  of  laminated  wood  con- 
struction, supplied  complete  with  cemented 
roll  roofing,  insulate  the  dwelling.  Opaque, 
white  vinyl  film  is  precut  and  edged  for  each 
room,  then  stretched  into  place  to  form  the 
ceiling.  Electrical  lines  and  hot  water  heat- 
ing tubes  run  in  grooves  cut  into  the  cellular 
concrete  panel  surfaces.    Plastic  plumbing 


subassemblies  include  a  horizontal  plumb- 
ing tree  for  the  bathroom. 

Siporex  units  are  organic,  cellular,  con- 
crete panels  which  are  one-quarter  the 
weight  of  normal  reinforced  concrete  slab, 
designed  for  the  same  spans.  Units,  up  to 
25  feet  long,  can  be  handled  without  heavy 
lifting  equipment.  The  slabs  are  manufac- 
tured in  sizes  up  to  6  by  25  feet.  According 
to  the  manufacturer,  the  main  characteristics 
of  Siporex  are  its  lightweight,  high  strength, 
fire  resistance,  and  high  thermal  insulation. 

The  houses  of  Salemstaden  are  going  up 
at  the  rate  of  1.6  per  day,  with  a  labor  force 
of  90  to  100  men  required  to  put  up  300 
houses  over  a  5-year  period.  Close  to  75% 
of  all  construction  in  Sweden  uses  Siporex. 
It  has  also  been  used  in  low-cost  housing  in 
Mexico,  Africa,  and  South  America. 
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Lightweight,  cellular  concrete  panels  being 
unloaded. 


Housing  development  near  Stockholm  uses 


Skarne  S66  (Swedish) 

The  basis  of  this  system  is  precast,  load 
bearing,  exterior  panel  walls  of  sandwich 
construction,  precast  floor  slabs  and  col- 
umns. By  omitting  load  bearing  partitions, 
this  system  provides  flexibility  in  the  apart- 
ment layout  within  the  total  perimeter  of 
dwelling.  Floor  panels  come  in  two  sizes, 
providing  a  variety  of  apartment  sizes.  All 
of  the  subsystems  are  located  in  an  open- 
chase  core  wall  that  forms  the  central  spine 
wall  between  two  adjoining  apartments. 

Elements  are  produced  in  a  central  fac- 
tory off-site.  Concrete  wall  and  floor  slabs 
are  cast,  stored,  and  generally  transported 
vertically  to  the  site.  The  floor  finish,  which 
can  be  wood  or  vinyl,  is  laid  directly  on  the 
floor  slabs  without  further  finishing.  Window 
frames  are  cast  into  the  wall  elements  at  the 
factory. 

At  the  site,  the  structures  are  erected 
from  one  side  of  block  only.  Wall  elements 


are  propped  with  adjustable  steel  poles  until 
the  floor  slab  is  m  a  fixed  position.  Joints 
are  grouted  as  erection  proceeds.  After  the 
main  structural  shell  has  been  completed, 
the  non-load  bearing  partitions,  floor  cover- 
ings, interiors,  finishes,  sanitary  and  electri- 
cal installations  are  put  in.  All  interior 
installations  come  prefinished  from  the  fac- 
tory. The  floor  slabs  are  free  of  any  installa- 
tions. 

To  construct  the  structural  frame  for  a 
normal  three-story  building,  containing  12 
apartments,  requires  about  9  working  days. 
Completion  time  from  start  to  finish  is  about 
21/2  months.  Under  normal  continuous  oper- 
ation, it  takes  about  0.70  man-hours  per 
cubic  feet  of  total  building  volume  to  com- 
plete the  structural  frame.  Overall  labor 
requirement,  during  normal  continuous  pro- 
duction and  erection,  is  1.2  man-hours  per 
cubic  foot  of  total  building  volume.  This 
includes  all  production  and  on-site  opera- 
tions. 
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■  Government  and  Institutional 
Policies 

Tour  members  learned  that  government 
policies  were  a  determining  factor  in  the 
development  of  industrialized  building  in 
western  Europe.  With  the  large  capital  in- 
vestment required  to  set  up  manufacturing 
plants  and  to  amortize  equipment,  a  con- 
centrated, sustained  market,  guaranteed 
over  a  number  of  years,  is  a  basic  require- 
ment in  the  successful  launching  of  heavy- 
industrialized  building  operations.  It  is 
through  aggregation  of  the  public  housing 
market  that  many  western  European  gov- 
ernments stimulated  the  growth  of  industrial- 
ized building.  It  is  apparent  that  systems- 
building  has  progressed  furthest  in  those 
countries  which  have  strong  social  housing 
programs,  and  which  offer  incentives  to 
builders  through  a  concentration  of  con- 
tinuity of  demand.  Government  authorities 
also  offer  other  incentives  to  builders  in  the 
public  housing  sector  such  as  low-cost  loans, 
bonuses  when  the  projects  come  in  under 
the  estimate,  and  the  leasing  of  land  on  a 
long-term  basis.  These  incentives  have 
spurred  development  of  the  mass  production 
of  housing  in  which  labor  costs  are  cut  and 
speed  of  erection  is  increased. 

Since  World  War  II,  France  perhaps  has 
taken  the  lead  in  promoting  industrialized 
building.  Its  Secretariet  of  Housing  has  used 
its  power  to  accelerate  the  growth  of  as- 
sembly-line techniques,  allowing  the  Offices 
des  HLM  (Moderate  Rental  Housing  Asso- 
ciation) to  allot  a  portion  of  its  housing  quota 
to  firms  that  use  industrialized  methods.  In 
some  cases,  local  authorities  guarantee  1,000 


dwelling  units  a  year,  tor  a  5-year  period, 
to  firms  that  meet  performance  standards  at 
a  cost  less  than  10%  of  the  national  ceil- 
ing for  government  programs. 

The  Italian  government,  on  the  other 
hand,  has  done  little  to  encourage  indus- 
trialized building  through  local  housing 
programs,  and  the  result  has  been  a  slow 
increase  in  mass  production  techniques  for 
housing.  However,  when  the  Milan  munici- 
pal administration  set  a  goal  of  23,000  dwell- 
ing units  in  high-rise  buildings  over  a  5- 
year  period  and  offered  a  5,000  unit  market 
over  five  years  to  firms  who  could  meet  the 
production  schedule,  five  companies  set  up 
industrialized  building  operations  to  meet 
that  demand.  This  response  illustrates  the 
effect  of  government  policy  in  stimulating  the 
growth  of  industrialized  building. 

The  following  brief  histories  of  govern- 
ment policies,  in  the  five  countries  visited  by 
the  tour,  show  that  many  different  adminis- 
trative techniques  and  various  forms  of 
subsidies  are  used.  One  factor  is  constant: 
the  basic  government  tool  which  has  spurred 
the  development  of  industrialized  building 
has  been  the  creation  of  continuous,  con- 
centrated demand  through  publicly-sup- 
ported housing  programs.  The  late  Henry 
Kaiser's  philosophy  for  success  was  "find  a 
need  and  fill  it."  One  of  Europe's  great 
needs  was  housing  after  the  war.  Govern- 
ments found  that,  when  they  organized  the 
market  for  lower  income  housing,  builders 
streamlined  their  production  methods  and 
increased  their  capacities  to  fill  that  need. 

Besides  the  effect  of  government  policies 
on  the  development  of  industrialized  hous- 
ing,   various   non-profit   and  semi-official 
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housing  institutions  and  associations,  such 
as  the  internationally  known  Bouwcentrum 
in  Rotterdam,  Holland,  have  helped  the  in- 
dustrialization of  the  building  industries  in 
western  Europe.  These  institutions  have 
conducted  research  and  economic,  technical, 
and  sociological  studies  directed  toward  im- 
proved housing  methods.  Moves  toward 
standardization  in  performance  requirements 
of  components,  in  countries  such  as  France, 
Sweden,  England,  and  Holland,  have  set  the 
stage  for  modular  coordination  in  the  build- 
ing industry  —  a  step  that  will  provide  for 
further  industrialization,  opening  up  a  supra- 
national market  for  manufacturers. 

England 

Although  England  faced  a  housing  short- 
age, as  did  much  of  Europe  after  the  war, 
systems  building  made  its  real  entrance  in 
school  construction.  The  British  did  launch 
a  housing  drive  in  early  post-war  years  in 
which  prefabricated  techniques,  using  con- 
crete, aluminum  and  other  materials,  were 
applied  to  throw  up  vast  numbers  of  dwell- 
ing units,  but  the  thrust  disappeared  until 
the  mid-Fifties. 

Industrialized  building  was  initiated 
again  in  1955  by  the  county  councils  of 
Hertfordshire  and  Nottinghams.  Their  edu- 
cation departments  joined  together  as  the 
Consortium  of  Local  Authorities  to  form  an 
aggregate  market  for  school  construction. 
This  allowed  a  modular  system  to  be  devel- 
oped to  meet  the  requirements  set  down 
under  a  coordinated  school  construction  pro- 
gram. The  CLASP  system  resulted.  CLASP 
employs  a  light  steel  structural  system,  with 
a  series  of  different  cladding  components. 


About  5070  of  each  building  was  factory- 
made.  Components  were  bought  in  bulk  by 
the  authority.  Erection  time  was  cut  from 
one-third  to  one-half  that  required  for  con- 
ventional methods. 

It  was  in  the  Sixties  that  the  British  gov- 
ernment really  stepped  into  the  housing 
arena,  establishing  the  National  Building 
Agency  whose  principal  aim  was  the  en- 
couragement of  industrialized  building  in 
both  low-rise  and  high-rise  apartments.  The 
agency  prodded  local  authorities  to  cooper- 
ate and  consolidate  public  housing  markets. 
Thusly,  by  1965,  more  than  300  closed  sys- 
tems had  come  into  existence.  Many  of  these 
systems  are  only  on  paper,  however.  Only 
a  few  could  offer  a  really  comprehensive 
building  package  to  compete  with  conven- 
tional builders. 

According  to  the  Greater  London  Council, 
in  1967,  industrialized  building  methods  were 
used  to  erect  some  70,000  dwellings.  Five 
companies  constructed  49%  of  the  units. 
Engineering  News-Record  reports  that  five 
companies  constructed  50^0  of  the  91,000 
public  housing  units  built  in  1968.  Another 
20  companies  took  40%  of  that  market  and 
the  remainder  went  to  72  builders. 

The  government  also  subsidizes  the  cost 
of  borrowing  money  on  the  open  market.  In 
Thamesmead,  which  will  be  one  of  the  larg- 
est systems-built  new  towns  in  Europe,  for 
example,  Cubitts,  the  general  contractor,  is 
subsidized  for  any  borrowing  costs  above  a 
4%  interest  rate,  a  basic  rate  dating  back 
to  prewar  days.  The  Greater  London  Coun- 
cil has  appointed  Cubitts  as  the  main  con- 
tractor in  a  form  of  competition.  If  they  come 
within  the  contract  ceiling,  they  get  their 
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fee.  If  tliey  produce  for  less,  they  get  a 
bonus  —  another  method  used  by  the  gov- 
ernment to  encourage  industrialized  build- 
ing. 

System  building  in  England  suffered  its 
greatest  setback  with  the  collapse  of  a  22- 
story  apartment  building  at  Ronan  Point.  The 
corner  of  the  building  went  down  like  a  deck 
of  cards  after  a  gas  explosion  on  the  eight- 
eenth floor  blew  out  one  of  the  load  bearing 
walls.  The  structure  had  been  built  with  the 
large,  heavy,  prefabricated  Larson  and 
Neilson  system  of  precast  panels,  typical 
throughout  Europe. 

After  this  disaster,  the  government  ordered 
a  halt  on  all  high-rise  system  building  until 
an  independent  investigation  was  com- 
pleted. The  result  was  an  order  from  the 
government  to  strengthen  the  joints  of  all 
buildings  over  six  stories. 

Britain  is  currently  pushing  for  dimen- 
sional coordination  in  the  building  industry 
to  promote  open  systems  where  components 
would  be  interchangeable.  By  1972,  England 
will  have  switched  to  the  metric  system, 
offering  an  encouragement  to  component 
manufacturers  to  standardize  products  based 
on  the  recommendation  by  the  New  British 
Standards.  The  move  toward  modular  co- 
ordination in  building  stems  from  studies 
conducted  by  the  British  Standard  Institu- 
tion. 

In  1968,  England's  Ministry  of  Housing 
and  Local  Governments,  which  is  respon- 
sible for  all  public  housing  programs,  man- 
dated that,  by  1971,  any  construction  under 
consideration  for  a  loan  from  the  govern- 
ment would  have  to  meet  the  metric  British 
Standard  for  new  products  and  components. 


Thus,  the  government  is  wielding  its  finan- 
cial power  to  develop  standardization  in  the 
building  industry. 

Holland 

Systems  building  m  the  Netherlands  was 
started  in  the  early  Fifties  when  there  existed 
a  serious  shortage  of  materials  and  man- 
power. But  it  wasn't  until  the  early  Sixties 
that  the  government  gave  it  real  encourage- 
ment through  subsidies  and  other  privileges. 
Local  governments  now  are  awarded  extra 
quotas  of  dwellings  if  they  use  labor-saving 
methods  of  construction.  In  order  to  qualify 
as  a  system,  a  dwelling  must  be  built  in  less 
than  900  man-hours  of  labor. 

Out  of  annual  production  of  about  125,000 
units,  the  government  provides  100%  gov- 
ernment loans  and  subsidies  to  local  authori- 
ties and  housing  associations  for  45,000 
dwellings  built  in  the  non-profit  sector.  These 
are  50-year,  low  interest  loans  to  cover  cost 
of  the  building  and  75-year  loans  to  cover 
cost  of  land.  In  order  to  qualify,  however,  a 
builder  must  meet  standards  set  by  the  gov- 
ernment. The  government  has  about  2  billion 
guilders  a  year  ($500  million)  set  aside  for 
non-profit  housing.  In  addition  to  the  loans, 
the  government  also  provides  annual  sub- 
sidies for  4  out  of  5  houses  to  permit  people 
to  occupy  dwellings  where  the  rent  other- 
wise would  be  too  high.  The  government 
considers  the  annual  rent  for  houses  with 
high  interest  rates  at  10%  of  the  cost,  and 
its  subsidy  covers  half  that  amount  in  the 
first  year. 

Government  subsidies  are  not  only  avail- 
able to  houses  built  with  government  loans, 
but  also  to  privately  financed  houses.  The 
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subsidy  goes  to  the  owner  oi  the  house  so 
that  he  will  offer  the  house  at  a  lower  rent. 

There  has  been  political  pressure  recently 
for  individual  subsidies,  and  the  govern- 
ment has  promised  a  small  scale,  provisional 
program  in  the  1970's.  Each  contractor  is 
allocated  a  certain  quota  of  the  public  mar- 
ket. However,  if  a  builder  uses  industrialized 
building  techniques  which  lower  the  man- 
hours  needed  to  erect  a  dwelling,  he  may 
qualify  for  up  to  50  %  increase  in  the  allotted 
market. 

At  present,  about  15  factories,  represent- 
ing nine  systems,  build  about  25%  of  the 
housing  in  Holland,  according  to  the  Hous- 
ing Ministry. 

The  government  spends  about  10%  of  its 
annual  budget  for  housing. 

France 

Industrialized  building  in  France  got  its 
start  about  20  years  ago  when  several  com- 
panies started  operating  with  fixed  factories 
to  produce  large  concrete  panels.  Tradi- 
tional construction  became  more  rational- 
ized. The  serious  housing  crisis,  which  arose 
after  World  War  II,  paralleled  conditions  in 
most  European  countries.  But,  in  France,  it 
was  aggravated  by  the  fact  that  little  new 
construction  was  completed  between  1914 
and  1945. 

In  spite  of  government  programs  to  meet 
housing  demand,  France  still  has  a  shortage 
of  housing.  Between  1945  and  the  beginning 
of  1968,  it  produced  a  total  of  5.3  million 
dwellings  units.  The  1970  goal  is  480,000 
units. 

The  general  housing  policy  of  France  is 
to  improve,  or  modernize,  any  buildings 


which  economically  are  worth  preserving, 
and  to  encourage  increased  production  oi 
new  housing  through  "reduction  in  fabrica- 
tion costs,  simplification  of  standards  and 
procedures,  relocation  of  state  aid,  and  over- 
all reforms  of  financing." 

The  French  National  Building  Administra- 
tion has  encouraged  private  construction 
companies  to  speed  their  erection  processes. 

The  first  trial  of  industrialized  building 
was  made  in  the  city  of  Orleans  in  1945,  but 
it  met  with  little  success.  At  that  time,  labor 
was  still  plentiful  and  wages  were  very  low. 
In  1951,  the  Supreme  Headquarters  for  Euro- 
pean Construction  granted  France's  Camus 
et  Compagnie  a  contract  for  erecting  several 
hundred  housing  units.  The  firm  used  a 
factory-cast,  concrete  panel  system  which  it 
had  patented  a  few  years  earlier.  Camus 
now  has  23  factories  throughout  the  world, 
which  produce  more  than  25,000  dwellings 
a  year  (it  has  an  estimated  30  factories  in 
Russia). 

In  1953,  system  building  in  France  got  an 
added  boost  when  Constructions  Edmond 

Coignet  erected  a  pilot  factory  at  Evreux. 
This  was  the  first  real  application  of  industri- 
alized methods.  Production  was  at  the  rate 
of  one  dwelling  a  day.  Coignet's  develop- 
ment into  a  fully  industrialized  system  was 
spurred  by  contracts  from  the  Ministry  of 
Housing.  From  simplified  site  methods  used 
to  erect  Ministry  of  Housing  Buildings  in 
1946,  the  company  gradually  industrialized 
its  production  methods  to  meet  the  growing 
shortages  of  skilled  labor  and  the  corre- 
sponding increases  in  wage  scales.  Con- 
tracts for  schools,  hospitals,  factories,  and 
other  structures  enabled  the  firm  to  develop 
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methods  to  cast  concrete  elements  with 
machines. 

By  1955,  due  to  the  short  labor  supply 
and  the  high  cost  oi  construction,  industrial- 
ized systems  could  compete  successfully  with 
conventional  building  methods  for  govern- 
ment housing  contracts. 

The  government  in  France  uses  local  hous- 
ing authorities  for  housing  programs.  Oper- 
ating through  housing  cooperatives,  called 
the  Moderate  Rental  Housing  Associations 
(HLM),  they  can  aggregate  the  demand  and 
assure  industrialized  builders  of  a  continu- 
ous, long-term  market. 

In  1950,  the  Secretariat  for  Housing 
attempted  to  spur  productivity  by  inviting 
private  contractors  to  submit  building  sys- 
tems that  would  speed  the  rate  of  housing 
production  and  cut  cost.  If  the  system  was 
accepted,  it  was  placed  on  a  list  that  was 
distributed  to  local  HLM  offices.  In  this  way, 
builders  could  compete  for  long-term  HLM 
contracts. 

The  Secretariat  for  Housing  took  this  pro- 
gram another  step  forward  in  1960  by  offer- 
ing added  incentive  to  industrialized  build- 
ers. It  allowed  the  HLM's  to  set  aside  a 
certain  portion  of  their  housing  programs  for 
companies  who  meet  large,  long-term  pro- 
grams. Competition  was  tough  since  the 
successful  company  would  be  assured  of  a 
5-year  construction  contract  to  produce 
about  1,000  dwellings  per  year.  Because 
highly  industrialized  building  methods  nor- 
mally require  capital  investment  in  plants 
and  machine,  continuous  long-term  contracts 
are  a  necessity  for  setting  up  such  operations. 

Following  this  measure,  the  French  gov- 
ernment has  taken  another  step  which  has 


affected  industrialized  building.  In  1949,  the 
Agrement  system  was  set  up.  An  Agrement 
IS  an  approval  conferred  by  a  national  build- 
ing research  institute  called  the  French 
Centre  Scientique  et  Technique  du  Batiment. 
It  has  a  board  to  test  and  evaluate  building 
products  and  methods.  Board  membership 
is  divided  equally  between  government  and 
private  industry.  Government  projects  re- 
quire Agrements,  so  companies  have  a  great 
incentive  to  obtain  them.  An  Agrement  for 
government  projects  also  may  determine 
insurance  policies  and  legal  liability  for  any 
major  defects  over  a  ten-year  period.  Insur- 
ance companies  often  rely  on  the  Agrement 
system  in  evaluating  bidders  for  policies  on 
privately  financed  jobs. 

The  government  is  also  trying  to  simplify 
contract  standards  and  procedures.  The  HLM 
is  authorized  to  contract  for  housing  by 
mutual  agreement,  enabling  them  to  over- 
come a  lot  of  red  tape  in  preparing  the 
documents. 

Although  the  government  housing  pro- 
grams are  intended  to  entice  industrialized 
builders  into  the  low-  to  moderate-income 
housing  market,  French  systems  builders  are 
turning  more  and  more  to  the  private  mar- 
ket where  fatter  profits  are  possible.  Many 
companies  feel  that,  because  government 
apartment  complexes  are  often  broken  up  to 
small  lots,  the  contracts  are  less  attractive. 
Also,  under  government  programs,  builders 
must  operate  under  a  ceiling  of  about  $9  per 
square  foot.  In  the  private  market  they  can 
go  as  high  as  $18  per  square  foot. 

Today,  industrialized  building  accounts 
for  about  40  °o  of  annual  construction  in 
France,  according  to  the  Syndicat  National 
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Du  Breton  Arme  et  Des  Techniques  Industri- 
ales,  while  other  sources  indicate  about  30% . 

Italy 

Systems  building  in  Italy  lags  behind  most 
European  countries  and  Italy  probably  will 
be  the  last  western  European  country  to 
adopt  it  widely.  The  federal  government  in 
Italy  has  given  very  little  impetus  to  indus- 
trializing the  building  industry,  despite  an 
urgent  need  for  low  to  middle  income  apart- 
ments. The  Italians  seem  reluctant  to  change 
from  traditional  craft-oriented  construction. 
Developers  and  architects  seem  to  resist  any 
standardization  of  construction. 

At  present,  about  5%  of  all  building  starts 
in  Italy  are  systems  building.  Although 
there  are  three  government  holding  com- 
panies that  are  now  launching  industrialized, 
prefabricated,  component  construction,  what- 
ever initiative  there  is  in  systems  building 
has  come  from  private  companies  such  as 
MBM-Balency. 

Estimates  in  cost  saving,  using  industrial- 
ized building,  is  about  10%  to  15%.,  but,  for 
the  average  apartment  house  buyer,  this 
saving  is  not  a  major  inducement.  Prefabri- 
cation  is  often  synonomous  with  shoddy 
workmanship  in  the  average  Italian's  mind. 
(There  is  a  similar  attitude  in  the  U.  S.) 

Time  savings  in  the  range  of  50%  to 
662/3%  are  beginning  to  overcome  the  ob- 
stacles to  system  buildings,  especially  for 
commercial  buildings,  schools,  factories,  and 
hospitals.  However  in  the  housing  area 
where  the  work  is  split  between  so  many 
companies,  less  than  2%  of  the  apartments 
are  constructed  with  systems  building  tech- 
niques.   About   10  companies  build  5,000 


apartments  a  year  using  industrialized  meth- 
ods. They  are  almost  exclusively  reinforced 
concrete  panel  and  slab  systems. 

The  move  toward  greater  prefabrication 
and  industrialization  may  be  speeded  up 
over  the  next  few  years,  however.  The  num- 
ber of  masons,  which  are  the  backbone  of 
the  Italian  construction  industry,  is  rapidly 
diminishing  as  the  younger  generation  looks 
to  new  trades.  Wage  scales  for  skilled  build- 
ing trades  workers  also  are  increasing 
rapidly.  These  conditions  may  reshape  the 
thinking  of  the  housing  industry  and  speed 
industrialization  as  the  housing  industry 
looks  to  quicker  and  more  efficient  construc- 
tion techniques. 

Sweden 

Swedes  have  been  faced  with  a  housing 
shortage  for  a  number  of  years  despite  the 
fact  that  their  country  was  not  a  belligerent 
in  World  War  II.  Sweden  now  is  building 
more  housing  units  per  capita  than  any  other 
country  in  Europe.  In  the  past  few  years, 
new  housing  starts  have  ranged  from  90,000 
to  106,200  annually  in  multi-story,  one-fam- 
ily and  two-family  structures.   However,  in 

1968,  of  a  total  of  about  105,000  new  starls, 
about  three-quarters  were  multi-family  dwell- 
ings. The  Swedes  remain  a  nation  predomi- 
nately of  apartment  dwellers. 

Industrialized  building,  as  a  concept  and 
a  goal,  is  nothing  new  to  the  Swedes.  As 
far  back  as  1955,  contractors  were  using  pre- 
fabricated elements  on  a  large  scale.  The 
chronic  housing  shortage  in  this  country  has 
helped  encourage  industrialization  of  the 
housing  industry.  In  election  campaigns  in 

1969,  one  of  the  major  planks  of  the  Social 
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Democratic  Party,  which  has  ruled  Sweden 
since  the  early  1930's,  was  the  commitment 
to  move  into  industrialized  building. 

In  1946,  the  Swedish  government  outlined 
general  aims  of  its  postwar  housing  policy, 
which  is  planned  and  supervised  by  the 
Royal  Housing  Board.  This  board  collabo- 
rates with  municipal  agencies  and  local  gov- 
ernment authorities  and  is  responsible  for 
granting  government  loans  and  subsidies  for 
housing  construction. 

The  Swedish  housing  policy  since  World 
War  II  has  been  three-fold:  elimination  of 
overcrowding  in  cities  due  to  the  increasing 
urbanization  of  the  population;  the  elimina- 
tion of  substandard  housing  through  a  pro- 
gram of  extensive  urban  development;  and 
the  reduction  of  rental  to  a  point  where  a 
family  would  not  pay  more  than  20%  of  its 
income  for  a  modern  dwelling  unit. 

The  present  housing  policy  rests  on  a  divi- 
sion of  responsibility  between  national  and 
local  governments.  Local  governments  must 
take  the  initiative  to  insure  that,  with  the 
resources  available,  there  is  an  adequate 
supply  of  housing  in  their  area  of  jurisdiction. 
They  establish  municipal  and  non-profit  real 
estate  companies  directly  subordinate  to 
them.  Programs  often  provide  assistance  to 
private  companies,  particularly  for  building 
small  one-family  homes.  Local  governments 
also  buy  suitable  land  outside  their  bound- 
aries and  assign  it  to  private  companies  at 
reasonable  terms.  Stockholm,  for  instance, 
leases  out  land  acquired  by  the  city  on  60- 
year  to  100-year  leases.  Also  local  govern- 
ments either  provide  construction  capital  to 
builders  at  very  favorable  interest  rates  or 


guarantee  loans  obtained  on  the  private 
market. 

Housing  is  built  by  three  different  types  of 
developers:  private  companies,  two  national 
cooperatives,  and  by  communes.  Private 
companies  are  responsible  for  40%  of  the 
housing  market.  The  cooperatives,  one 
formed  by  the  Tenant  Savings  and  Building 
Society,  the  other  by  the  Builder  Workers 
Union,  are  responsible  for  20%  of  the  hous- 
ing. Communes  produce  the  other  40%  of 
the  housing,  about  one-half  of  it  multi-fam- 
ily units. 

In  Sweden,  the  builder  of  housing  usually 
has  to  provide  only  a  small  portion  of 
the  capital,  most  of  which  is  borrowed.  All 
types  of  credit  institutions  participate  in 
financing  housing.  Initially  commercial 
banks  provide  short-term  building  credit 
which  must  be  repaid  when  the  structure  is 
complete.  Then  a  credit  institution  grants 
mortgages,  which  usually  have  a  60-year 
amortization  period.  The  mortgage  banks, 
special  housing  credit  societies,  mortgage 
companies,  and  leasehold  credit  associations 
acquired  their  funds  through  the  issuance  of 
bonds  on  the  open  market.  Pension  funds, 
insurance  companies,  and  other  institutions 
will  buy  these  bonds  as  investments. 

In  the  early  Sixties  the  government  stepped 
in  with  direct  subsidies  for  plant  equipment 
used  to  produce  building  elements.  The  sub- 
sidies were  originally  earmarked  only  for 
industrial  machinery.  The  Royal  Commission 
says  that,  at  the  time,  the  half-dozen  plants 
in  operation  were  closed  systems  in  which 
the  elements  are  only  compatible  within  the 
system.  The  goal  of  government  people  in- 
terested in  industrialized  building  is  to  de- 
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velop  "open"  systems  or  systems  that  can 
take  competitive  bids  on  elements  or  sub- 
systems from  other  manufacturers. 

In  1966,  the  government  instituted  a  system 
of  granting  5-year  guarantees  on  loans 
(against  the  normal  2-year  loans)  for  build- 
ings that  met  certain  industrialized  building 
standards.  Projects  had  to  have  at  least  1,000 
apartments  and  would  have  to  use  indus- 
trialized techniques.  It  was  hoped  that  10,000 
apartments  a  year  would  be  built  under  this 
program,  but  it  has  not  made  any  significant 
inroads  into  getting  builders  to  use  new 
techniques. 

Standardization  is  vital  in  aiding  the  de- 
velopment of  systems  building.  The  Swedes 
have  highly  standardized  the  industry  as  far 
as  measurements  go,  at  least  in  comparison 
with  the  U.  S.  Although  the  standards  are 
set  by  an  organization  within  the  build- 
ing trades  association,  and  compliance  is 
voluntary,  most  builders  comply  for  the  sake 
of  economy.  Doors,  ceiling  heights,  windows, 
plumbing  fixtures,  kitchen  equipment  and 
cabinets,  and  to  a  large  degree,  room  dimen- 
sions have  standard  sizes. 

According  to  the  Royal  Commission  on 
Industrialized  Building,  systems  building 
techniques  in  Sweden  find  greater  use  in 
industrial  buildings  than  in  housing.  They 
estimate  that  about  80%  of  factories  are 
built  with  a  high  degree  of  prefabricated 
elements,  60%  of  office  buildings,  and  30% 
of  the  schools.  Of  the  100,000  apartments 
being  built  per  year,  the  commission  esti- 
mates that  30%  to  35%  are  built  in  what  can 
be  called  industrialized  building  techniques. 
At  least  50%  of  single-family  houses  are 
built  using  prefabricated  techniques,  but 


whether  this  can  be  considered  industrialized 
building  is  open  to  question.  There  is  a  tre- 
mendous variety  of  systems  and  types.  Most 
of  the  projects  are  for  less  than  50  homes, 
of  one  type,  in  an  area. 

In  one  Royal  Commission  study  they 
offered  this  comparison  between  various 
kinds  of  building  techniques. 

1.1  man-hours  per  cubic  feet  for  system 
building 

1.7  man-hours  per  cubic  feet  for  rational- 
ized building 

2.0  man-hours  per  cubic  feet  for  traditional 
construction. 

Bouwcentrum 

The  Bouv^centrum  is  a  non-profit  institute 
centered  in  Rotterdam  whose  objective  is 
"the  promotion  of  optimum  decision  by 
means  of  an  indirect  influencing  of  building 
on  the  basis  of  the  results  of  scientific  re- 
search." It  serves  mainly  as  an  information 
and  research  center,  covering  all  the  social, 
technical,  and  economic  aspects  of  the  build- 
ing industry. 

The  sensitivity  of  the  Bouvi^centrum  to  the 
problems  of  housing  the  poor  and  the  dis- 
advantaged can  best  be  illustrated  by  its 
description  of  its  aspirations:  "...  however, 
a  balanced  development  does  not  only  rest 
on  economic  development,  on  employment, 
the  rise  of  productivity  in  production  and 
quality  control  of  products;  it  is  based  also 
and  particularly  on  the  future  of  the  environ- 
ment in  which  man  lives  with  his  family, 
on  the  dwelling,  the  schools,  the  shops;  on 
health  care  and  socio-cultural  accommoda- 
tion, on  easily  accessible  areas  for  open-air 


58 


recreation  in  the  evenings  and  weekends. 
If  we  are  to  induce  worldwide  development 
of  such  scope  so  that  the  more  than  200 
million  families  may  be  freed  from  their  life 
without  prospect  in  decrepit  slum  dwellings, 
so  that  for  them  one  of  the  most  important 
Human  Rights,  which  after  all  were  signed 
by  all  nations,  will  be  realized,  then  indeed 
we  shall  have  to  build  much  more  than  that. 
If  we  want  to  create  a  really  habitable  world 
for  all,  then  the  potential  pluriform  culture 
of  Ufe  in  our  rapidly  growing  cities  and  the 
easy  accessibility  of  recreative  nature  must 
be  democratised;  this  means  not  only  more, 
but  also  better  building  in  a  society  with 
a  building  policy  that  is  directed  towards 
the  highest  aspiration  of  man.  The  central, 
regional,  and  local  authorities  must  not  only 
realize  a  balanced  development  policy,  they 
must  also  through  their  building  policy  pro- 
mote continuity,  simplification,  standardiza- 
tion, research,  and  transmission  of  knowledge 
in  the  field  of  building." 

The  history  of  the  Bouwcentrum,  now  rec- 
ognized all  over  the  world,  had  its  roots  in 
the  formation  of  a  specially  created  private 
documentation  bureau  in  1942  that  operated 
unofficially  since  the  country  was  still  occu- 
pied by  Germany.  The  bureau,  working 
closely  with  Netherland  authorities  and  the 
building  industry,  gathered  data  for  a  post- 
war reconstruction  plan  for  what  they  hoped 
would  be  a  liberated  Holland.  The  activities 
of  this  bureau  produced  a  building  plan  for 
1946  for  the  Netherlands.  The  Bouwcentrum 
was  founded  after  the  war  in  1946,  and 
moved  its  own  headquarters  in  1949.  Prior 
to  the  formation  of  the  Bouwcentrum,  a  num- 
ber of  initiatives  were  undertaken  in  the 


Netherlands  to  focus  on  the  building  prob- 
lems; 

•  In  1944,  the  Ratiobouw  Foundation  was 
formed  to  promote  the  rationalization  of  the 
building  industry  through  research  in  tech- 
nology and  industrial  organization. 

•  In  1943,  the  Institute  for  Practical  Man- 
agement Y  3ld  the  first  lecture  on  Organiza- 
tion of  the  Building  Industry. 

•  The  initiation  of  a  publication,  called 
Bouw.  for  the  building  industry,  which  was 
to  address  itself  to  the  social,  economic, 
function,  architectural,  technical,  and  man- 
agement problems  of  the  building  industry. 

When  the  Bouwcentrum  opened  a  second 
building  m  1955,  all  these  activities  were 
housed  under  one  roof. 

Bouwcentrum  is  a  unique  organization  in 
the  building  industry.  It  regards  a  building 
as  "the  creation  of  a  combination  of  spaces 
in  which  an  aspect  of  human  life,  function- 
ally integrated  must  be  given  scope  for 
development."  Its  research  activities,  into  all 
social,  technical,  and  economic  aspects  of 
the  building  industry,  form  an  integrated 
approach  to  housing  production  and  influ- 
ence the  quantity  and  quality  of  housing 
production  in  the  Netherlands. 

In  the  area  of  functional  research,  Bouw- 
centrum initiated  a  study  council  made  up 
of  home  economists,  architects,  engineers, 
sociologists,  public  health  specialists,  psy- 
chologists, statisticians,  and  representatives 
of  various  institutions  to  develop  standards 
for  the  spatial  requirements  of  housing.  After 
interviewing  2,000  Dutch  families,  it  came  up 
with  the  basic  set  of  data  that  determined 
user  requirements  for  the  various  household 
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functions,  such  as  food  preparation,  cleaning 
and  maintenance,  etc.  On  the  basis  of  this 
data,  a  group  of  young  architects  designed 
"everyman's  dwelling  of  tomorrow."  In  1965. 
the  Netherland  government  revised  its  stand- 
ard for  designing  dwellings,  taking  into 
account  the  findings  of  the  user  study. 

The  technical  research  of  the  Bouwcentrum 
includes  the  evaluation  of  building  systems 
for  the  Netherlands  government.  Laboratory 
tests  are  done  by  the  National  Council  for 
Industrial  Research.  Until  1967,  the  institute 
had  assessed  some  650  building  systems  of 
which  they  found  about  one-third  accept- 
able. These  systems  have  accounted  for 
about  10%  of  all  post-war  housing  construc- 
tion in  the  Netherlands,  according  to  the 
Bouwcentrum. 

The  Bouwcentrum  has  also  developed  a 
set  of  guidelines  for  town  planners  and 
architects  to  obtain  industrialized  produc- 
tion on  the  building  site.  Its  research  has 
been  applied  by  the  Netherlands  Ministry 
of  Housing  which  awards  an  extra  quota  of 
dwelling  to  local  governments  on  projects 
where  there  is  a  reduction  of  man-hours  for 
building  construction.  This  step  has  done 
much  to  promote  industrialized  housing  con- 
struction in  the  Netherlands  and  to  increase 
the  housing  production  in  the  Netherlands. 
From  1962  to  1967,  production  increased 
from  78,500  units  to  127,500  units  or  more 
than  60  % ,  according  to  the  Bouwcentrum. 
At  present,  the  Netherlands  is  producing 
about  125,000  units,  according  to  housing 
authorities. 

Building  teams,  which  have  started  a 
housing  project,  can  ask  the  Bouwcentrum 
to  evaluate  their  plans  from  a  functional. 


technical,  and  economic  point  of  view, 
through  a  method  the  Bouwcentrum  calls 
x-raying.  In  addition,  the  institute  has  set  up 
a  developmental  group  which  has  developed 
a  low-cost  apartment  to  be  constructed  in 
multi-story  buildings,  which  meets  the  finan- 
cial ceiling  set  by  the  housing  authorities. 
About  3,000  of  these  apartments  are  being 
constructed.  A  second  group  is  working  on 
a  low-cost,  one-family  dwelling. 

The  Bouwcentrum  also  organizes  courses, 
open  to  building  teams  from  any  country 
m  the  world,  to  work  with  its  experts  in 
developing  actual  housing  projects. 
Agrement 

The  problems  involved  in  introducing  new 
materials  and  systems  for  housing  is  one 
faced  by  the  construction  industry  in  every 
country.  Of  paramount  concern  is  the  pro- 
tection of  the  people  against  unsafe  materi- 
als and  poor  designs.  However,  any  controls 
must  be  flexible  enough  to  encourage  new 
developments  and  innovations  in  buildings 
while  simultaneously  protecting  the  health 
and  safety  of  the  community. 

One  such  system  is  the  Agrement,  a  na- 
tionally recognized  approval  system  of  test- 
ing and  certifying  building  materials,  which 
operates  in  sUghtly  different  forms  in  France, 
Holland,  Italy,  England,  Portugal,  Belgium, 
and  Spain.  In  many  countries,  the  state  con- 
tributes to  its  operation.  It  is  most  advanced 
in  France  where  the  state  contributes  50% 
to  support  the  French  Centre  Scientique  et 
Technique  du  Batiment,  which  confers  the 
Agrement.  A  board,  made  up  of  representa- 
tives half  of  which  are  from  government 
agencies,  the  other  half  from  private  indus- 
try, judges  the  building  product  in  terms 
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of  safety,  habitability,  durability,  and  qual- 
ity control.  The  board  of  experts  usually 
visits  factories  and  sites  and  conducts  tests 
of  the  product  under  special  conditions.  The 
board  also  consults  with  experts  in  different 
fields  to  review  the  evidence  provided  by 
the  firms  on  the  new  product. 


The  Agrement  is  thus  an  impartial  evalu- 
ation of  the  product  and  can  be  useful  to 
local  authorities,  architects,  builders,  insur- 
ance companies,  and  the  manufacturers  of 
the  new  products.  For  government  contracts 
in  France,  an  Agrement  is  essential. 
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■  New  towns 

The  rapid  growth  of  urbanization  in  west- 
em  Europe  has  prompted  many  governments 
to  adopt  national  policies  aimed  toward  the 
creation  oi  new  towns,  which  are  usually 
developed  within  the  framework  of  tight 
land-use  controls.  As  cities  continued  to 
grow  and  become  overcrowded,  the  gov- 
ernment intervened  to  try  to  avoid  the  tra- 
ditional urban  sprawl,  common  in  the  U.  S., 
by  establishing  new  towns  as  attractive 
alternatives  to  overcrowded  cities.  Because 
many  new  towns  are  being  developed  under 
government  initiative,  they  offer  the  large 
concentrated  market  which  is  attractive  to 
systems  builders.  England  and  the  Nether- 
lands along  with  Sweden  perhaps  have 
been  the  leaders  in  new  town  developments. 
Great  Britain  already  has  25  new  towns. 
Thamesmead,  which  was  one  of  the  new 
projects  in  progress  visited  by  the  tour,  will 
be  one  of  Europe's  largest  systems-built  new 
towns  when  it  is  completed. 

Holland,  faced  with  serious  space  prob- 
lems, is  reclaiming  land  that  has  previously 
been  under  water.  It  is  developing  four  new 
towns  that  will  be  built  largely  with  indus- 
trialized building  systems.  The  tour  visited 
one  of  the  new  towns,  Lelystad,  which  is  on 
land  reclaimed  from  the  former  Zuider  Zee. 
Here  the  Vaneg  system  is  being  used  to 
build  attached,  single-family  dwellings  in 
the  village  of  Dronten. 

Surrounding  Stockholm  are  a  series  of 
new  towns,  such  as  Vallingby,  that  will 
eventually  house  about  250,000  people. 

Although  not  a  new  town  but  rather  an 
urban  renewal  project,  La  Defense  is  taking 


shape  within  the  city  of  Paris.  However,  this 
development  will  be  more  than  just  a  bed- 
room community.  It  will  be  more  like  a  satel- 
lite city  or  new  town  within  the  city  of  Paris. 

Government  land-use  policies  and  controls 
have  played  a  major  role  in  influencing  the 
development  of  new  towns.  In  many  coun- 
tries, such  as  the  Netherlands  and  Sweden, 
local  authorities  can  purchase  land  and  lease 
it  back  on  a  long-term  basis  to  individuals 
or  non-profit  building  societies  for  residential 
construction.  In  Stockholm,  for  instance,  the 
city  began  purchasing  land  in  1904  to  ex- 
pand and  protect  the  areas  surrounding  the 
city.  Much  of  the  land  has  been  leased  back 
to  housing  foundations  to  develop  new 
towns.  Amsterdam  does  essentially  the 
same  thing,  buying  land  based  on  agricul- 
tural value  and  leasing  it  back  for  new  town 
development.  In  this  way,  land  speculation 
is  controlled. 

In  all  of  the  new  towns  visited  on  the 
tour,  the  government  has  some  type  of  sub- 
sidy, either  directly  to  the  tenants  or  in  the 
form  of  low-interest  loans  to  the  builder  to 
provide  housing  for  lower  income  families. 
In  La  Defense,  for  example,  the  aimi  is  to 
achieve  economic  integration  in  much  of  the 
housing.  It  is  planned  that  apartments  will 
be  open  to  families  of  low-  and  moderate- 
income  levels  with  subsidies  provided  ac- 
cording to  family  income.  In  Thamesmead, 
the  Greater  London  Council  is  striving  for 
the  same  economic  and  social  integration  in 
the  residential  area. 

Except  for  Vallingby  in  Sweden,  all  the 
new  towns  visited  on  the  tour  are  planned 
to  be  self-sufficient  communities  offering 
jobs  as  well  as  a  wide  range  of  community 
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services  and  recreation  area.  However,  pub- 
lic transportation  systems  and  links  to  the 
larger  urban  areas  are  still  an  integral  part 
of  the  master  plans  for  these  towns. 

All  of  the  developing  new  towns,  seen  on 
the  tour,  have  well  conceived  master  plans. 
How  they  actually  improve  the  quality  of 
life  will  be  determined  by  the  eventual  resi- 
dents. The  description  of  Thamesmead  and 
La  Defense  that  follow  will  illustrate  the 
approach  now  being  taken  in  England  and 
France. 
La  Defense 

The  urban  project  being  developed  just 
two  miles  west  of  Paris'  famous  Arch  of 
Triumph  is  part  of  the  French  government's 
attempt  to  cope  with  the  rapidly  expanding 
western  suburbs  of  Paris.  It  is  planned  as  a 
mini-city  that  includes  a  250-acre  business 
community,  a  1,700-acre  residential  sector 
and  a  15,000  student  university  along  with 
schools  and  other  community  services. 

The  first  phase  of  the  satellite  city,  which 
includes  the  business  district  along  with 
5,000  low-rise  dwellings,  is  rising  above  a 
huge  underground  transportation  center  that 
will  serve  as  an  interchange  between  sub- 
way, bus,  and  automobile  traffic. 

The  Quartier  de  La  Defense  project  got 
off  the  ground  in  1958  with  the  government 
setting  up  the  Agency  for  the  Management 
of  Defense  (EPAD)  to  organize  the  project. 
EPAD's  planners,  architects  and  engineers 
developed  the  multi-level  plan  for  the  busi- 
ness sector,  with  an  elevated  platform  to 
serve  as  the  main  floor  entrance  level  for 
the  apartment  and  office  buildings.  Beneath 
this  will  be  various  levels  of  roadway,  park- 
ing areas,  and  what  the  French  claim  will 


be  the  largest  bus  terminal  in  Europe,  serv- 
ing 40  lines,  and  the  subway  station  for  the 
Paris  Regional  Express  line. 

EPAD  started  off  with  a  low-interest  loan 
from  the  government  to  purchase  land  and 
to  construct  the  roads  and  the  platform. 
They  will  sell  the  air  space  m  the  business 
district  to  private  developers  to  erect  office 
buildings  according  to  the  master  plan  that 
has  been  developed. 

Price  tag  of  the  residential  sector  has  not 
been  firmed  up  yet,  but  the  business  section 
will  cost  an  estimated  $450  million. 

Included  in  the  urban  project  is  a  special 
program  to  rehouse  migrant  families  from 
the  surrounding  decayed  neighborhood. 
About  15%  of  the  new  buildings  will  be  gov- 
ernment built  under  social  housing  pro- 
grams. Along  with  these  buildings  will  be 
schools  and  other  community  services.  EPAD 
is  striving  for  complete  economic  and  social 
integration  within  the  residential  area. 

Thamesmead 

England,  a  pioneer  in  new  town  develop- 
ment, began  its  program  after  World  War 
II  in  an  attempt  to  disperse  a  growing  Lon- 
don population,  mainly  workers  from  the 
industrial  cities  in  the  north.  The  results 
were  not  always  model,  integrated,  or  well- 
planned  communities.  Instead,  many  of 
these  new  developments  became  concentra- 
tions of  lower  income  or  working  class 
families  with  relatively  little  economic  or 
racial  integration.  The  government  devel- 
oped a  green  belt  around  London  through 
the  application  of  strict  zoning  laws  with 
the  new  town  taking  the  spillover  from 
London's  growth. 
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However,  recent  years  have  brought  an 
evolution  in  the  British  policy  of  developing 
new  towns,  bringing  their  development 
under  an  overall  land  use  policy  and  broad 
national  planning  policies.  Now  new  towns 
often  serve  as  showcases  for  new  methods 
in  industrialized  building  techniques  since 
much  of  the  rental  housing  is  built  by  local 
government  under  subsidized  national  hous- 
ing programs  and  builders  can  be  assured 
of  an  aggregate  market.  An  example  of  one 
of  these  new  towns  is  Thamesmead,  a  $450- 
million  new  town  that  will  house  60,000 
people  within  Greater  London.  Thamesmead 
is  under  the  auspices  of  the  progressive 
Greater  London  Council,  which  is  a  govern- 
mental regional  planning  agency  that  has 
the  power  of  eminent  domain.  One  of  the 
unusual  features  in  building  the  town  is  the 
encouragement  of  the  maximum  use  of  in- 
dustrialized building  methods. 

The  site  is  about  8  miles  from  the  center 
of  London,  in  a  flat  marshy  area  with  about 
3  miles  of  land  along  the  river.  The  scheme, 
upon  which  the  town  is  to  be  developed, 
was  conceived  by  the  Greater  London 
Council's  own  architects,  headed  by  Hubert 
Bennett.  According  to  the  Greater  London 
Council,  the  principles  on  which  the  design 
scheme  is  based  are: 

"First,  Thamesmead  will  not  be  a  dor- 
mitory area,  it  must  provide  a  complete 
environment  with  employment  and  full  edu- 
cational, communal,  commercial,  and  recre- 
ational facilities. 

"Second,  the  Housing  will  be  a  relatively 
high  average  net  density  of  about  100  per- 
sons per  acre,  but  within  this  as  many 
families  as  possible  will  have  gardens  or 


outdoor  living  space.  Density  will  be  used 
as  a  design  tool  and  will  vary  from  housing 
areas  with  large  family  dwellings  at  70  per- 
sons per  acre  to  parts  where  the  density  will 
be  about  140  persons  per  acre,  and  provide 
dwellings  for  small  families  and  single  per- 
sons. 

"Third,  movement  about  Thamesmead  for 
both  pedestrians  and  vehicles  will  be  along 
routes  carefully  designed  to  be  safe  and  con- 
venient. Communication  between  the  new 
development  and  the  neighboring  area  of 
London  has  been  planned  to  assure  that 
the  development  will  become  integrated  as 
part  of  the  Greater  London. 

"Fourth.  It  has  been  accepted  that  land- 
scaping makes  a  major  contribution  to  the 
quality  of  urban  environment;  thus  the  de- 
sign of  buildings  and  open  space  have  been 
considered  as  a  single  design  problem." 

What  is  resulting  from  these  principles  is 
an  esthetically  pleasing,  well-planned  com- 
munity that  combines  a  wide,  architectural 
variety  of  housing  structures  combined  with 
open  spaces,  recreational  areas,  shopping 
center,  offices,  and  community  services. 

As  was  indicated  earlier,  the  Greater  Lon- 
don Council  is  making  maximum  use  of 
systems  building.  More  than  3,000  of  the 
4,000  planned  dwellings  will  be  built  using 
the  French  Balency  system.  The  council  is 
working  under  value-cost  contracts  which 
encourage  the  builders  to  keep  costs  down 
and  production  up.  If  the  contractor's  costs 
go  up,  his  fee  goes  down  or  conversely,  if 
the  cost  of  the  structure  goes  up,  the  fee  is 
reduced.  The  first  $84  million  contract  has 
been  awarded  to  Cubitts  Ltd.,  and  Holland 
&  Hannen,  both  of  London.  An  on-site  fac- 
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tory  is  now  producing  the  concrete  sand- 
wich panels  that  go  into  the  structures. 

When  Thamesmead  is  complete,  it  will  be 
a  fully  homogenized  community  housing 
people  from  the  lowest  economic  level  to  the 
top.  About  50%  of  the  housing  will  be  pri- 


vately built  and  sold  on  the  open  market. 
"We  hope  to  have  residents  here  from  the 
humblest,  unskilled  workmen  to  the  profes- 
sionals," a  spokesman  for  the  Greater  Lon- 
don Council  indicated. 
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(Next  page,  top  left)  A  main  thorofare. 
Vehicular  traffic  is  separated  from  pedes- 
trian walkways.  (Bottom  left)  Built-in 
garages  and  pedestrian  walkways.  (Top 
right)  A  row  of  town  houses  was  among 
first  units  completed.  They  illustrate  that 
design  does  not  have  to  be  sacrificed  with 
increased  density.  (Bottom  right)  A  town 
house  complex,  showing  common  walkways 
and  the  manner  in  which  living  units  are 
separated  to  insure  privacy.  (Page  70,  top) 


The  international  award  winning  new  town 
of  Thamesmead  utilizes  the  Balency  system. 
New  concepts  in  planning,  living  styles, 
architectural  design  and  system  capability 
are  in  evidence.  (Bottom)  New  concept  in 
shopping  plazas.  The  low  walls  surround 
openings  to  parking  area  which  is  on  a 
lower  level.  Housing  units,  with  individual 
patios,  are  adjacent  to  the  plaza,  creating 
a  sense  of  community. 


■  Constraints  to  Industrialization 
in  the  U.  S. 

Industrialization  of  the  U.  S.  building  in- 
dustry is,  for  the  most  part,  still  in  the  infancy 
stage.  Prefabrication  of  components  is  an 
accepted  practice  and  systematized  on-site 
construction  processes  have  been  developed 
over  the  years.  But  the  concept  of  a  single 
management  organization  controlling  mar- 
keting, financing,  development,  manufactur- 
ing of  components,  erection,  and  the  delivery 
of  the  building  is  only  beginning. 

One  of  the  highly  industrialized  segments 
of  the  U.  S.  building  industry  is  the  mobile 
home  producers  who  produce  about  400,000 
units  a  year.  President  Nixon  is  now  looking 
to  this  sector  of  the  building  industry  to  sup- 
ply 4  million  of  the  26  million  units  that  Con- 
gress set  as  the  nation's  goal  in  1968.  The 
mobile  home  producers  have  the  potential 
to  convert  their  operations  to  modular  units. 

The  slow  development  of  industrialized 
building  in  the  U.  S.  is  not  due  to  lack  of 
technology.  According  to  Battelle  Memorial 
Institute,  design,  materials,  equipment,  and 
techniques  are  about  10  years  ahead  of  the 
building  industry  as  a  whole.  The  con- 
straints that  impede  the  industrialization  of 
the  housing  industry  are  mainly  institutional 
constraints  that  have  been  a  formidable 
force  in  preserving  the  status  quo.  The 
primary  ones  include: 

•  Restrictive  zoning  practices  and  poor 
land-use  policies 

•  Archaic  building  codes 

•  Protectionist  union  policies 

•  Financing  and  supply  of  money 


•  Lack  of  consumer  and  industry  educa- 
tion. 

These  constraints  to  industrialization  have 
been  major  barriers  to  the  development  of 
increased  production  methods  in  the  U.  S. 
to  meet  its  critical  housing  needs.  For  the 
current  fiscal  year  ending  June  30,  1970, 
production  of  conventionally-built,  or  reha- 
bilitated units,  is  expected  to  be  15%  less 
than  last  year's  total.  It  also  is  expected 
to  be  30%  below  the  goal  set  by  the  1968 
Congress. 

In  preserving  the  status  quo  of  what  has 
traditionally  been  a  "lily-white"  housing 
industry,  building  constraints  have  served 
to  keep  minority  groups  from  producing  des- 
perately needed  new  housing.  As  a  result 
minority  communities  have  been  denied  the 
economic  benefits  and  opportunities  which 
are  generated  in  that  production.  Minority 
demand  to  be  included  in  the  operation  and 
administration  of  industrialized  building  sys- 
tems, as  they  develop  in  the  U.  S.,  motivated 
the  NAACP-sponsored  European  tour.  Over- 
coming the  constraints  that  impede  industri- 
alization and  other  opportunities  in  the 
housing  industry  in  the  U.  S.  are  all  the 
more  crucial  to  their  stake  in  this  operation. 

Most  European  companies  indicated  that 
the  prime  requirement  to  industrialized 
housing  production  is  the  aggregation  of  a 
large  concentrated  market  which  can  guar- 
antee sufficient  demand,  over  a  certain 
number  of  years,  to  justify  the  capital  invest- 
ments that  mass  production  processes  re- 
quire. Aggregating  the  market  depends  on 
overcoming  all  short-term  and  long-term 
constraints.  Three  avenues  are  open  to  pro- 
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vide  a  market  for  industrialized  building 
operations  in  the  U.  S.,  according  to  John 
Eberhard,  Dean  of  the  School  of  Architecture 
and  Environmental  Design  at  the  New  York 
State  University  at  Buffalo.  First,  new  towns 
can  be  developed.  Second,  new  agencies 
can  be  developed  to  aggregate  the  demand. 
Third,  the  government  can  use  its  influence 
with  public  housing  programs,  as  has  been 
done  in  many  of  the  European  countries 
visited  on  the  tour. 

In  the  U.  S.,  the  existing  market  is  cre- 
ated by  the  individual's  demand  and  his 
corresponding  ability  to  pay.  Those  in  dis- 
advantaged positions,  mostly  members  of 
minorities,  have  their  housing  need  over- 
looked except  for  token  efforts  by  the  gov- 
ernment. Collectively  the  middle  class  and 
the  affluent  have  dictated  market  conditions 
and  the  building  industry  has  organized  to 
meet  only  this  demand. 

Organization  of  the  housing  industry's 
sequential  process  of  construction,  which  has 
resulted  partly  from  a  fragmented  market, 
is  not  conducive  to  any  innovations.  On  a 
typical  job,  a  rather  loose  combination  of 
independent  companies  get  together  to  de- 
sign and  construct  a  building.  Each  is  in- 
terested in  its  specific  consecutive  function 
within  the  total  job.  When  the  work  is  com- 
plete, the  team  is  dissolved. 

Systems  building,  on  the  other  hand, 
means  that  all  of  the  building  disciplines 
are  involved  as  a  team  in  all  phases  of  the 
construction  process.  Innovations,  therefore, 
can  be  evaluated  in  the  context  of  the  total 
project. 

The  European  approach  to  systems  build- 
ing, as  evidenced  by  many  of  the  companies 


visited,  involves  vertically  integrated  firms 
that  handle  all  of  the  traditional  roles  that 
go  into  producing  housing.  They  incor- 
porate the  architectural  design,  the  en- 
gineering, the  construction  and  also  the 
financing  and  the  development,  in  many 
cases.  The  total  building  process  is  con- 
trolled by  a  single  management  from  start 
to  finish.  Therefore,  the  company  is  con- 
cerned with  implementing  any  innovations, 
whether  hardware  or  software,  that  can 
streamline  their  operation  and  make  it  more 
efficient. 

The  objective  in  industrialized  building  is 
a  tight  management  structure  that  controls 
all  of  the  various  inputs  that  go  into  con- 
struction. Within  the  framework  of  the  U.  S. 
building  industry,  this  may  require  new 
consortiums  of  developers,  architects,  engi- 
neering firms,  builders,  and  material  suppli- 
ers, or  the  formation  of  new  companies  that 
incorporate  all  these  disciplines.  However, 
until  there  is  a  concentrated,  guaranteed, 
identifiable  market,  there  is  no  incentive  to 
change  the  fragmented  structure  of  the  hous- 
ing industry. 

The  fragmented  market  and  the  corre- 
sponding fragmented  setup  of  the  housing 
industry  result,  for  the  most  part,  from  non- 
uniformity  in  building  requirements  through- 
out the  U.  S.,  restrictive  zoning,  union  prac- 
tices, and  the  financial  setup  of  industry.  In 
housing,  the  obstacles  to  mass  production 
are  nurtured  also  by  the  traditional  "Ameri- 
can dream"  that  everyone  should  have  his 
own  plot  of  land  with  his  own  individual 
home.  This  was  possible  in  a  rural  society 
with  few  people  and  a  lot  of  land.  However, 
today,  75%  of  U.  S.  citizens  live  in  urban 
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areas.  The  population  in  the  U.  S.  is  grow- 
ing faster  than  the  housing  supply,  and  the 
American  dream  has  turned  into  a  night- 
mare for  most  of  the  disadvantaged.  Con- 
sumer education,  therefore,  becomes  a  prime 
requisite  for  industrializing  the  U.  S.  housing 
industry.  Producers  must  convince  the  U.  S. 
population  that  factory-production  does  not 
mean  shoddy  construction.  Lower  income 
families  may  be  the  hardest  to  convince. 
They  tend  to  measure  housing  quality  by 
the  housing  choices  of  the  affluent. 

A  single-family  home  on  an  individual 
plot  of  land  also  cannot  provide  the  social 
amenities  that  families  really  want.  On  the 
other  hand,  cluster  housing  and  planned  unit 
development,  which  is  conducive  to  indus- 
trialized building,  allows  the  development  of 
community  parks,  recreational  areas,  and 
other  services  that  provide  a  social  environ- 
ment necessary  to  improve  the  quality  of 
people's  lives. 

One  of  the  government's  first  attempts  to 
overcome  the  constraints  to  systems  build- 
ing is  its  "Operation  Breakthrough"  pro- 
gram. According  to  HUD,  "Breakthrough" 
refers  not  to  a  technological  breakthrough, 
but  to  an  attempt  by  the  federal  government 
to  penetrate  and  eliminate  institutional  con- 
straints which  have  impeded  the  mass  pro- 
duction of  housing.  The  first  phase  of  the 
program  includes  the  design  and  planning 
of  prototype  housing,  using  building  sys- 
tems on  1 1  sites  throughout  the  country. 
This  will  be  followed  by  actual  construction 
of  prototype  housing  for  evaluation  and 
testing.  Whether  or  not  the  program  will 
have  a  lasting  effect  on  the  way  U.  S.  pro- 
duces housing  will  depend  upon  the  pro- 


gram's ability  to  permanently  overcome  the 
constraints  to  new  systems  of  housing  and 
upon  the  ability  of  HUD  to  help  aggregate 
a  large  enough  market  for  housing  pro- 
ducers to  justify  capital  investment  for  mass 
production.  Many  critics  indicate  that  unless 
the  government  is  willing  to  expand  and  de- 
velop new  housing  programs  this  last  phase 
will  fail. 

Minority  groups  have  a  vested  interest  in 
seeing  this  program  work.  If  "Breakthrough" 
succeeds  in  overcoming  housing  constraints, 
there  will  be  a  new  housing  industry  in 
which  minority  groups  demand  a  part.  Not 
only  can  they  look  forward  to  economic 
advancement  and  new  business  opportuni- 
ties, but  to  badly  needed  new  housing  for 
their  families  as  well.  Overcoming  primary 
constraints  is  crucial  to  the  industrialization 
of  the  U.  S.  housing  industry.  Industrializa- 
tion is  the  only  way  to  meet  one  of  our 
nation's  worst  domestic  crises,  lack  of  ade- 
quate housing. 

Building  codes 

Although  building  codes  in  the  U.  S.  are 
constitutionally  the  state's  authority  in  the 
U.  S.,  most  states  have  abdicated  this  power 
to  the  local  communities  without  controls 
over  abuses  or  regional  needs.  These  com- 
munities rarely  have  real  building  code  ex- 
pertise. Consequently,  decisions  at  this  level 
often  fall  prey  to  backyard  politics,  proprie- 
tary interests,  and  simple  ignorance.  The  re- 
sult is  a  patchwork  quilt  of  often  archaic 
codes,  with  little  uniformity  from  one  com- 
munity to  the  next.  Such  non-uniformity  of 
building  codes  fragments  the  market  for 
housing,  making  it  economically  unfeasible 
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for  housing  producers  to  industrialize  their 
operations. 

Under  present  legislation,  the  federal  gov- 
ernment can  exert  only  indirect  influence 
through  such  agencies  that  control  govern- 
ment construction  or  through  financing  of 
building  programs,  although  it  has  tried 
various  schemes  to  encourage  states  to  re- 
assert their  code-making  authority.  Although 
there  are  also  four  national  model  codes 
sponsored  by  the  American  Insurance  Asso- 
ciation and  three  organizations  of  local 
building  officials  —  International  Conference 
of  Building  Officials,  Building  Officials  Con- 
ference of  America  and  Southern  Building 
Code  Congress  —  most  communities  that 
have  adopted  them  have  done  so  with  sub- 
stantial modifications.  Many  states  also  have 
model  codes  which  communities  may  adopt. 
But  the  large  cities  feel  they  have  the  re- 
sources and  expertise  to  develop  and  enforce 
their  own  standards.  Rarely  have  they 
adopted  the  state  codes.  Added  to  the 
many  sources  of  codes  are  special  authori- 
ties and  school  districts  which  have  been 
able  to  develop  and  enforce  their  own 
standards.  Estimates  indicate  that  over 
12,000  jurisdictions  have  their  own  building 
codes. 

With  this  patchwork  of  codes  and  stand- 
ards throughout  the  U.  S.,  housing  producers 
either  can  meet  individual  requirements  on 
a  custom  basis,  restrict  their  operation  to 
areas  with  identical  requirements,  or  meet 
the  highest  standards.  Since  industrializa- 
tion is  effective  only  with  large-scale  produc- 
tion serving  the  widest  possible  geographi- 
cal areas,  housing  producers  have  found  it 
more  economical  to  operate  with  the  tradi- 


tional time-  and  cost-consuming  construction 
methods. 

Some  states  have  begun  to  reclaim  their 
code  authority.  Ohio  and  California  have 
adopted  state  codes  for  industrialized  build- 
ing that  supercede  local  codes. 

There  is  also  a  move  toward  performance 
codes,  which  specify  the  function  a  material 
should  perform  rather  than  the  material  it- 
self. Performance  codes  are  the  only  codes 
that  can  readily  adapt  to  new  technology 
and  materials.  But  there  is  little  agreement 
over  what  the  standards  should  be  in  terms 
of  function.  Nor  is  there  centralization  of 
testing.  The  U.  S.  conspicuously  does  not 
have  any  organization  resembling  the 
Agrement  system  that  serves  to  give  na- 
tional standards. 

Mass  production  of  housing  needed  to 
meet  national  goals  will  continue  to  be 
hamstrung  in  the  U.  S.  unless  some  uniform- 
ity in  building  codes  is  obtained. 
Zoning  and  land-use 

Like  building  codes,  zoning  is  also  con- 
stitutionally a  state  right.  But  it  also  has 
been  delegated  to  local  communities  where, 
in  fact,  it  has  become  the  last  legal  means 
of  housing  discrimination  against  minorities 
and  the  poor. 

In  suburban  and  outlying  areas,  commu- 
nities continue  to  zone  for  large  lots  of  one 
acre  or  more  which  make  inefficient  use  of 
land.  They  also  exclude  or  otherwise  restrict 
the  building  of  multi-family  units.  What  re- 
sults is  the  traditional  checkerboard  pattern 
of  single-family-housing  in  industrial  plots 
of  land.  Few  members  of  the  minority  com- 
munity and  other  working  class  families  can 
afford  to  buy  or  rent  such  housing. 
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Low  density  zoning  is  a  double-edge 
sword  working  against  industrialization  of 
the  housing  industry  and  against  poor  and 
minority  iamilies.  Mass  production  tech- 
niques for  producing  housing  are  most  effi- 
cient for  multi-family  dwellings  such  as 
townhouses,  garden-type  units  and  low-rise 
or  high-rise  structures.  Zoning  fragments 
the  market,  making  it  economically  unfeas- 
ible for  large-scale  housing  production  and 
new  planning  concepts. 

Too  often  land  planning  is  also  protection- 
ist in  nature,  aimed  at  preserving  question- 
able individual  rights  or  local  community 
exclusionary  aims.  Land-use  planning  rarely 
goes  beyond  the  local  communities  and  is 
not  tied  to  any  regional  plan.  The  federal 
government  so  far  has  failed  to  enact  a 
national  land-use  policy. 

One  method  to  override  the  problems  of 
both  zoning  and  codes  is  the  creation  of 
state  governmental  agencies  such  as  the 
New  York  State  Urban  Development  Corpo- 
ration (UDC).  This  agency  has  broad  powers 
to  finance  housing,  the  power  of  eminent 
domain,  and  the  right  to  build  anywhere, 
overriding  local  building  codes  and  zoning 
restrictions.  The  agency  also  encourages 
new  technology  and  materials,  exploring 
systems  building,  testing,  and  the  possibility 
of  prototype  buildings.  This  is  one  way  for 
states  to  counteract  local  barriers  to  inno- 
vations in  construction. 

Other  approaches  being  considered  at  the 
federal  level  include  legislation  banning  dis- 
crimination against  federally-assisted  hous- 
ing. The  "stick  and  carrot"  method  of  admin- 
istering HUD  programs  is  being  advanced 


presently  by  administrative  edict  and  legis- 
lative proposals. 

Lawsuits  challenging  the  constitutionality 
of  exclusionary  zoning  are  being  mounted 
by  civil  rights  groups  such  as  the  NAACP. 
Unions 

The  union  problem  exists  on  two  levels, 
national  and  local. 

The  Building  and  Construction  Trades  De- 
partment of  the  AFL-CIO,  which  represents 
the  various  craft  unions  at  the  national 
level,  has  vowed  not  to  stand  in  the  way  of 
progress.  Many  national  union  leaders  have 
come  out  strongly  in  favor  of  industrializa- 
tion and  new  technology  in  the  construction 
industry. 

Such  goodwill,  however,  often  breaks 
down  at  the  local  level.  Traditionally,  each 
of  the  craft  unions  has  sought  to  provide 
its  members  with  decent  wages  and  to  pro- 
tect their  specific  skilled  crafts.  If  there  is 
an  over-abundance  of  building  in  an  area, 
with  a  corresponding  shortage  of  skilled 
tradesmen,  the  union  is  not  likely  to  protest 
the  use  of  unskilled  labor  in  industrialized 
housing  plants,  especially  if  it  would  pro- 
vide year-round  work.  However,  in  view  of 
the  union's  self-protective  policy,  it  would 
object  to  replacing  skilled  tradesmen  in  the 
field  with  unskilled  labor  in  the  factory  if  it 
means  putting  their  membership  out  of 
work  or  forcing  them  to  lower  paying,  albeit 
year-round  jobs. 

Complicating  the  problem,  and  of  particu- 
lar concern  to  minority  groups,  is  the  fact  that 
many  craft  unions  traditionally  have  resisted 
admitting  minority  group  members  into  their 
ranks  and  so  have  remained  "lily  white". 
Direct  federal  pressure  is  helping  to  alle- 
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viate  this  situation  now,  but  the  direct  effect 
of  such  efforts  is  still  largely  token. 

There  have  been  some  agreements  made 
between  housing  producers  and  craft  unions 
on  regional  and  local  bases.  However,  local 
leaders  will  only  agree  to  cooperate  if  they 
find  it  advantageous  to  do  so.  Many  see  no 
advantages  to  industrialization  and  can  ef- 
fectively stop  any  progress  in  their  indi- 
vidual areas. 

Industrialization  of  the  building  industry 
could  open  up  new  job  opportunities  for 
minority  groups.  Unskilled  labor  within  the 
community  can  be  trained  for  factory  jobs. 
Skilled  people  can  hold  down  management 
and  administrative  positions.  Also  minori- 
ties can  also  find  new  opportunities  for 
entrepreneurship  in  the  new  industry. 

However,  the  labor  union  problem  will 
have  to  be  solved  before  any  large-scale 
industrialization  of  the  housing  industry  can 
occur. 

Financing  and  tiie  supply  of  money 

Financing  and  the  supply  of  money  acts 
on  two  levels  to  impede  the  growth  of  in- 
dustrialized building.  It  affects  the  pro- 
ducer and  the  buyer  or  renter,  who  make 
up  the  market. 

Historically,  in  the  U.  S.,  the  housing  pro- 
ducer works  on  low  capital  investment.  He 
borrows  money  to  construct  a  building  and 
must  sell  it  before  he  gets  any  return.  Con- 
struction loons  usually  are  relatively  high 
priced  and  dependent  upon  the  prime  inter- 
est rate,  which  has  been  rising  over  the 
years. 

To  industrialize  housing  production  re- 
quires high  capital  to  set  up  plants  and  tool 
operations.     In    Europe,    investments  of 


$100,000  or  more  for  on-site  plants,  and  as 
much  as  $3.5  million  for  central  plants,  were 
needed.  Industrialization  also  requires  re- 
search and  experimentation,  both  of  which 
require  additional  capital.  Most  of  the  com- 
panies in  the  housing  field  today  are  small 
and  unable  to  raise  the  needed  capital  to 
justify  this  move. 

Therefore,  new  firms  that  con  raise  the 
necessary  capital  may  have  to  enter  the 
housing  market,  or  the  government  may 
have  to  use  its  influence  to  open  new  lines 
of  financing  for  the  building  industry  to 
industrialize. 

On  the  second  level  is  lack  of  ability  on 
the  part  of  the  renter  or  buyer  to  pay  for 
the  housing  once  it  is  constructed.  As  most 
building  experts  agree,  there  is  no  such 
thing  as  housing  which  is  low  cost  to  the 
producers.  To  produce  dwellings  which 
lower  income  groups  can  afford  requires 
subsidies  either  to  the  owner,  to  the  pro- 
ducer, or  to  the  occupant.  Since  it  is  esti- 
mated that  6  million  of  the  26  million  dwell- 
ing units  needed  by  1970  are  in  the  low-  to 
middle-income  range,  it  will  take  some  type 
of  expanded  government  or  private  subsidy 
to  convert  the  crucial  housing  need  to  an 
effective  consumer  market. 
Lack  of  consumer  education 

Educating  the  consumer  to  accept  indus- 
trialized housing  is  another  constraint  that 
systems  builders  will  have  to  face  in  the 
U.  S.  In  the  minds  of  the  average  American, 
mass  production  and  prefabrication  usually 
means  shoddy  workmanship  and  look-alike 
housing.  While  the  age-old  American  dream 
of  the  single-family  home  on  the  individual 
plot  of  land  has  never  materialized  for  most 
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of  the  disadvantaged  minorities,  the  dream 
still  persists. 

If  industrialized  building  is  to  succeed,  the 
producer  will  have  to  be  concerned  with 
more  than  just  providing  a  house.  Well 


planned  new  developments  that  provide  at- 
tractive, well  designed,  clustered,  low-rise 
dwellings  with  community  services,  and 
recreational  areas  will  do  much  to  overcome 
the  bad  image  that  prefabrication  has  in  the 
U.  S. 


77 


■  Impressions  of  tour  members 

The  general  impression  of  the  tour  mem- 
bers was  that  the  concept  of  mass  producing 
housing,  and  the  industrialized  techniques, 
can  be  adapted  to  meet  the  housing  needs 
in  the  U.  S.,  especially  in  low  to  middle  in- 
come areas.  As  anticipated,  however,  the 
systems,  they  felt,  needed  many  modifica- 
tions to  meet  building  codes  and  life  styles 
in  their  communities. 

For  many  people  on  the  tour,  this  trip  was 
the  first  time  they  were  able  to  see,  first 
hand,  the  application  of  assembly  line  tech- 
niques for  the  production  of  housing.  Since 
the  group  represented  a  wide  scope  of  pro- 
fessional interests  and  community  associa- 
tions, tour  members  viewed  the  systems  and 
the  European  developments  from  a  variety 
of  perspectives  related  to  their  own  experi- 
ence in  the  U.  S.  building  industry  and  in 
their  communities. 

From  an  engineering  point  of  view,  Mar- 
cus H.  Ray,  Chief  Engineer  with  the  contract- 
ing firm,  F.  W.  Eversley  &  Co.,  Inc.,  of  New 
York  City,  said,  "1  was  surprised  to  learn 
how  each  system  could  be  broken  down 
into  easily  executed  steps,  many  of  which 
can  be  performed  by  relatively  unskilled 
labor.  The  basic  technical  concepts  are 
straight  forward  and  easily  grasped  by  per- 
sonnel familiar  with  conventional  building 
techniques.  The  general  contractor  will  not 
have  to  go  through  an  expensive  re-educa- 
tion process  to  use  systems  techniques." 

This  view  was  echoed  by  another  tour 
member,  Rebecca  Williams,  an  Urban  De- 
velopment Specialist  with  the  Model  Cities 
Programs  of  the  U.  S.  Department  of  Hous- 


ing and  Urban  Development's  New  York 
regional  office.  She  indicated,  "From  a 
manufacturing  standpoint  I  found  it  unique, 
yet  simple,  and  easy  to  duplicate  in  the 
United  States." 

George  Crank,  a  lawyer  and  general 
counsel  of  the  National  Association  of  Real 
Estate  Brokers  (Realtist),  pointed  out  what  he 
felt  were  the  advantages  of  the  systems  tech- 
niques seen  on  the  tour.  "The  foreign  sys- 
tems methods  and  types  of  housing  provided 
an  insight  on  how  factory-built  housing 
could  provide  housing  faster,  at  a  lower  cost 
and  in  greater  volume  for  this  country's  low- 
to  moderate-income  segments  of  the  popula- 
tion. The  ability  to  prefinish  units  on  the 
ground  using  industrialized  assembly  line 
techniques  not  only  allows  for  substantial 
savings  potential,  but  also  provides  quality 
control  and  minimized  material  waste." 

Tour  members  were  confident  that  the 
U.  S.  and  its  minority  community  not  only 
could  use,  but  could  improve  upon  the  in- 
dustrialized housing  techniques  that  they 
had  seen  in  Europe.  "I  see  the  potential  for 
producing  a  great  number  of  units  in  a 
relatively  short  time  and  the  impact  that  this 
will  have  on  a  particular  area  and  its  popu- 
lation. I  think  that  we  could  industrialize 
the  process  more  effectively  in  the  U.  S.  and 
do  a  better  job,"  said  New  York  City's  Jim 
Solar,  Director  of  Housing  for  the  East  Har- 
lem Interfaith  Housing  Office.  His  view  was 
shared  by  Marguerite  Evans,  Vice  President 
of  the  National  Housing  Producers  Associa- 
tion, a  builder  and  President  of  the  Mario 
Land  Co.  and  T.U.L.C.  of  Detroit,  who  said,  "I 
think  we  can  take  what  we've  seen  on  this 
trip,  such  as  the  on-site  factories,  and  com- 
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bine  them  with  our  own  expertise  and  come 
up  with  meaningful  housing  programs  for 
our  communities." 

Leroy  St.  Julian  Gaillard,  Chairman  of  the 
Board  of  Directors  of  the  Afro-American 
Builders  Corporation,  of  Alabama,  felt  "half 
a  dozen  or  fewer  men  could  get  together 
and  create  even  better  systems  than  we've 
seen  on  the  tour,  but  you've  got  to  consider 
the  mechanics  from  the  standpoint  of  money 
and  equipment." 

Most  tour  members  felt  that  no  one  system 
that  they  had  seen  was  the  complete  an- 
swer to  housing  needs  in  the  U.  S.  "There 
are  several  ideas  which  could  be  adapted, 
and  just  about  every  system  has  something 
of  value  which  could  be  used  but  there  is 
no  one  system  that  has  the  answers  to  all 
our  problems,"  pointed  out  Cornelius  Cum- 
mings,  Contractor  and  President  of  Cum- 
mings  Contracting,  Inc.  of  Rochester,  New 
York. 

Contractors  and  engineers  on  the  trip  were 
particularly  concerned  with  the  system  meet- 
ing building  code  requirements  in  their 
areas.  "As  far  as  I  can  see  from  what  I've 
looked  at  in  Europe,  the  U.  S.  has  the  tech- 
nology and  has  had  it  for  some  time  in  the 
field  of  prefabrication.  Actually,  what  keeps 
it  from  working  in  our  country  is  that  the 
building  codes  will  not  allow  some  of  the 
concrete  construction  that  they  have  over 
here.  Plumbing,  electrical,  and  heating 
codes  in  the  U.  S.  are  very  strict,"  indicated 
Bill  Boyd,  Contractor  and  Director  of  Re- 
habilitation of  the  Community  Renewal 
Foundation,  Inc.  of  Chicago. 

From  a  technical  view,  Marcus  Ray  noted 
that  some  of  the  European  systems  offered 


"insufficient  structural  rigidity  in  some  con- 
crete panel  systems  and  non-durable  in- 
terior finishes".  Architects  such  as  Thaddeus 
Whitely,  Chief  Designer  with  Hadyn  H. 
Craigwell,  Architect-Engineer  of  New  York 
City,  cited  the  "lack  of  esthetic  qualities  in 
much  of  the  housing  he  had  seen." 

In  spite  of  the  fact  that  most  tour  members 
felt  that  the  U,  S.  had  the  technical  know- 
how,  the  resources,  and  the  expertise,  they 
recognized  that  there  are  a  great  number 
of  constraints  that  must  be  overcome  to  in- 
dustrialize the  U.  S.  building  industry  and  to 
permit  minority  builders  to  get  a  "piece  of 
the  action".  Among  the  constraints  they 
cited  were  labor  unions,  building  codes, 
lack  of  a  concentrated  market,  financing, 
zoning,  and  most  important,  the  lack  of  any 
real  government  commitment  on  the  scale 
that  is  necessary. 

Edward  Billingsley,  Executive  Director  of 
the  Community  Renewal  Foundation,  Inc.  of 
Chicago,  and  a  member  of  the  National  As- 
sociation of  Non-Profit  Housing  Organiza- 
tions, along  with  other  community  and  civic 
organizations,  says,  "I  think  the  limitations 
are  solely  unions  and  financing.  If  the 
unions  do  not  come  up  with  additional  craft- 
men  or  come  up  with  a  program  to  produce 
housing  a  lot  faster  than  it  has  been,  then 
the  federal  government  will  be  able  to  say 
that  the  present  situation  is  not  meeting  the 
market  demand  and  we  are  going  to  have  to 
seek  other  means  such  as  mass  production 
geared  to  industrialized  housing.  I  think 
minority  groups  in  America  would  be  the 
first  organizations  to  begin  this  process." 

Herman  Russell,  a  local  contractor  and 
President  of  H.  J.  Russell  Plastering  Co.,  of 
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Atlanta,  indicated  some  of  the  constraints  in 
his  area.  "The  difference  between  our  sys- 
tems and  the  European  systems  is  that  we 
are  not  allowed  to  prefab  our  interior  par- 
titions for  the  simple  reasons  of  organized 
labor  and  the  local  building  codes." 

Another  tour  member,  Johnny  Johnson, 
Director  of  the  Model  Cities  Program  in  At- 
lanta, felt  that  unions  are  "primarily  a  poli- 
tical constraint  that  had  to  be  dealt  with." 
He  looked  to  the  government's  "Operation 
Breakthrough"  program  to  help  remove  this 
barrier.  "Somehow  we  are  going  to  have  to 
lock  ourselves  into  that  operation,"  he  said. 

Other  tour  members  felt  that  unions  will 
eventually  respond.  "I  think  we  can  work 
with  the  unions  if  we  can  get  them  to  back 
us  in  the  financing,"  says  Waldo  Bethel  of 
the  General  and  Specialty  Contractor  Asso- 
ciation, San  Francisco,  Albert  Samson,  who 
is  Housing  Director  for  the  Southern  Christian 
Leadership  Conference,  says,  "I  think  if  the 
building  trade  unions  were  smart  and  if  they 
had  the  organizational  maturity,  they  would 
marry  low-income  people,  unskilled  labor, 
and  minority  groups  to  launch  a  mass  move- 
ment against  the  big  corporations  that  are 
seeking  to  control  industrialized  building  in 
the  U.  S." 

Most  of  the  tour  members  agreed  that 
government  commitment  was  the  key  to 
overcoming  many  of  the  constraints.  "1  see 
a  lack  of  our  central  government's  funda- 
mental commitment  to  do  whatever  is  neces- 
sary to  make  it  all  work.  1  look  at  the 
Greater  London  Council  and  their  develop- 
ment of  Thamesmead.  This  body  has  plan- 
ning powers,  but,  in  addition,  it  has  the 
power  of  eminent  domain.  I  look  at  La  De- 


fense and  see  the  French  government  creat- 
ing an  urban  development  project  of  the 
largest  scope.  I  look  at  the  Netherlands,  for 
example,  where  the  government  subsidized 
80%  of  all  housing,"  says  Glenn  Claytor, 
Director  of  Housing  for  the  National  Urban 
League. 

He  went  on  to  say  that  minorities  must 
take  two  approaches  to  overcome  these  con- 
straints against  industrialized  building  and 
to  insure  minority  groups  getting  a  "piece  of 
the  action."  "First  we  must  exert  pressure 
to  get  the  national  commitment  in  terms  of 
priorities  and  second,  we  must  make  the 
maximum  use  of  federal  legislation.  The 
issue  of  housing  should  be  nonpartisan,"  he 
said. 

His  view  was  shared  by  Cornelius  Cum- 
mings,  who  said,  "There  has  to  be  govern- 
ment participation  to  help  us  break  down 
the  restrictions  in  towns,  villages,  and  other 
areas  where  many  local  governments  are 
opposed  to  the  mass  production  of  housing." 

In  exploring  the  possibilities  for  licensing, 
joint  venturing,  and  other  opportunities  for 
minority  participation  in  industrialized  hous- 
ing operation,  a  number  of  members  felt 
that  many  European  systems  builders  are 
looking  to  the  U.  S.  housing  market  and 
would  be  receptive  to  minority  groups,  if 
they  have  the  necessary  financial  and  busi- 
ness criteria.  However,  participants  pointed 
out  that  minority  groups  must  pool  their 
expertise  and  consolidate  their  power  base 
to  provide  the  protection  the  European  sys- 
tem builders  are  seeking. 

"My  personal  investigation  and  private 
discussion  with  many  executives  of  the  Euro- 
pean systems  companies  show  that  they  are 
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receptive  to  black  minority  groups  but  are 
limited  in  their  approach.  We  have  had 
offers  of  30%  interest  in  ownership  by  some 
companies  and  up  to  50%  or  60%  required 
by  others.  There  are  some  that  are  even 
"willing  to  go  50-50  on  the  financing,  while 
others  would  be  willing  to  let  us  set  the 
terms,"  indicated  Cornelius  Cummings. 

Johnny  Johnson  said,  "It  will  require  as- 
sembling new  consortiums  among  ourselves 
and  working  together  if  we,  as  minorities, 
are  going  to  break  into  the  market.  His 
view  was  amplified  by  Stan  Sumlin,  Co-Di- 
rector of  the  Black  Economic  Research  Cen- 
ter. "We  have  to  come  up  with  a  solid 
comprehensive  package,  which  would  not 
only  indicate  the  market,  but  mobilize  the 
financial  links  and  show  them  there  would 
be  a  definite  advantage  to  join  with  minor- 
ity groups."  William  Ross,  Acting  Director 
of  the  Contract  Compliance  and  Employ- 
ment at  the  U.  S.  Department  of  Housing  and 
Urban  Development,  also  indicated  that 
European  system  builders  are  looking  for 
highly  sophisticated  organizations  to  make 
inroads  in  the  U.  S.  But  he  emphasized  that 
federal  legislation  already  requires  that,  to 
a  maximum  feasible  degree,  business  rela- 
tionships in  housing  must  involve  minorities. 

Other  tour  members  pointed  out  that,  as  a 
result  of  the  tour,  European  systems  builders 
are  now  aware  that  minority  groups  in  the 
U.  S.  demand  a  part  in  any  system  building 
operation  here.  Joyce  Whitley,  City  Planner 
and  Partner  in  Whitley  &  Whitley,  Archi- 
tects and  Planners,  of  Cleveland,  Ohio,  said, 
"The  systems  people  have  been  made  aware 
that  the  minority  communities  in  the  U.  S. 


want  to  be  protected  and  won't  let  people 
in  unless  we  have  a  piece  of  the  pie." 

Ed  Billingsley  agreed  with  this  view,  say- 
ing, "I  think  if  European  companies  are 
smart  enough  they  will  seek  to  tie  in  with  the 
kind  of  institutions  that  sponsored  this  tour 
and  who  could  possibly  generate  political 
power  for  protection.  I  would  assume  that 
minorities  in  America  will  simply  control 
their  communities  and  stop  all  outside  or- 
ganizations from  coming  in  to  build  hous- 
ing." 

Representing  a  wide  variety  of  community 
organizations,  tour  members  were  especially 
concerned  with  user  reaction  in  their  locali- 
ties. Most  leaders  felt  that  the  system  would 
have  to  be  modified  to  meet  American  life 
styles,  but  that  the  method  of  construction 
proved  no  real  barrier.  Of  particular  con- 
cern were  safety  features,  interior  finishings, 
room  sizes,  plumbing  and  electrical  systems, 
and  the  esthetics  of  the  building  systems 
they  had  seen. 

"I  was  impressed  by  the  flimsiness  of  the 
interior  design  and  the  lack  of  safety  fea- 
tures," commented  Syd  Finley,  an  NAACP 
Field  Director  in  the  Chicago  area.  Napoleon 
Johnson  of  the  National  Urban  League 
warned,  "We  must  make  sure  that  the  people 
who  are  packaging  these  systems  are  con- 
cerned with  design  and  esthetic  value."  His 
view  was  shared  by  Ed  Billingsley,  who  says, 
"I  don't  think  that  Americans,  even  low-in- 
come Americans,  like  housing  that  looks  pri- 
marily like  public  housing.  We  need  more 
variety.  A  person  likes  to  have  individual 
personality  in  his  dwelling  and  you  have  to 
sacrifice  something  to  go  into  mass  produc- 
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tion.  However,  our  needs  are  so  critical  that 
we  must  worry  first  about  increasing  pro- 
duction." 

Most  tour  members  feel  there  would  be  no 
problems,  if  the  housing  was  attractive  and 
fit  the  living  styles  in  their  communities. 
"Since  system  building  is  a  method  of  con- 
struction, I  believe  it  would  be  accepted  by 
the  people  in  the  community  provided  all  the 
other  accustomed  features  are  there,"  says 
architect-engineer  Hadyn  Craigwell. 

Community  leaders  were  also  concerned 
with  the  social  aspects.  Irene  Smith,  National 
Vice  President  of  the  NAACP  and  Business 
Manager  of  the  New  Jersey  Fonger  Co-Op 
Association,  says,  "I  was  quite  impressed 
with  the  concept  and  find  it  adaptable  to 
our  needs.  We  must  redirect  our  energies 
and  use  a  plan  similar  to  the  Marshall  Plan 
that  used  U.  S.  money  to  rebuild  Europe 
after  World  War  II.  We  not  only  have  to 
change  the  way  houses  are  built,  but  we 
must  change  the  minds  of  people  to  deal 
with  the  social  aspects  of  housing  and  to 
start  subsidizing  decent  living  conditions  for 
all  Americans." 

Hal  Graves,  Director  of  the  Division  of 
Building  Science  at  Pratt  Institute,  New  York, 
commented,  "It  is  not  really  the  systems,  but 
the  planning  and  the  involvement  of  people 
with  all  its  sociological  implications  that 
will  determine  user  acceptance." 

Maurice  Brooks,  Research  Behavior  Scien- 
tist with  Batelle  Memorial  Institute,  criticized 
the  many  high-rise  structures  that  were  seen 
on  the  tour.  "I  certainly  see  it  as  a  problem 
we  now  have  in  public  housing.  When  you 
put  children  who  are  young  and  in  need  of 
easy  and  quick  access  to  play  areas  on  the 


10th  and  14th  floors,  you  put  a  constraint  on 
their  development.  Of  course,  you  pay  for 
this  mishousing  in  increased  maintenance 
costs  due  to  vandalism  and  destruction.  So 
any  one  involved  in  industrialized  housing 
in  a  region  would  have  to  develop  dwelling 
units  for  the  various  life  styles  of  the  popu- 
lation and  do  the  necessary  behavioral  re- 
search to  determine  the  need  and,  based  on 
this,  develop  a  line  of  products." 

Brooks  also  says,  "The  real  key  to  the  en- 
tire industrialized  housing  process  in  the 
U.  S.  is  the  people  of  the  community  that  this 
housing  is  going  to  be  for.  It  won't  work 
unless  they  feel  they  have  a  proprietary 
interest  in  that  housing  and  the  development 
of  land  on  which  it  is  built.  It  is  absolutely 
imperative  that  the  community  residents  be 
brought  into  the  mechanism  and  the  proprie- 
torship of  whatever  kind  of  licensing  pro- 
cedure or  production  mechanism  that  is 
installed  in  the  communities.  If  system 
builders  do  not  do  this,  they  will  run  into 
economic  disaster  in  minority  communities." 

In  commenting  on  other  aspects  of  the 
tour,  participants  cited  the  extensive  plan- 
ning and  development  that  goes  into  devel- 
oping housing  for  European  new  towns. 
Rebecca  Williams  said,  "The  planning  in 
England's  new  towns  and  in  Stockholm  has 
far  surpassed  any  other  country.  We  also 
do  a  lot  of  planning  but  it  always  ends  up 
on  the  library  shelf.  The  Swedes  really  un- 
derstand planning.  They  do  it,  then  put  it  up 
for  everyone  to  see.  This  is  the  only  way 
we  can  create  the  environment  we  are  talk- 
ing about." 

Emma  McFarlin,  Community  Development 
Specialist  with  HUD  in  the  San  Francisco 
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regional  office  perhaps  summed  up  the  technology  that  already  exists  and  its  appli- 
tour  member  reaction  to  what  they  had  cation  to  housing.  All  we  need  now  is  the 
seen.    "I  have  seen  the  implementation  of         will  to  use  it  in  the  U.  S." 
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■  Founding  of  the 

Institute  of  Industrialized 
Building  Opportunities 

Upon  completion  of  the  tour,  members 
felt  that  minority  groups  should  cooperate 
in  launching  opportunities  to  get  involved  in 
system  building  in  the  U.  S.  and  to  create 
new  business  opportunities  throughout  the 
country.  In  view  of  projected  American 
activity  in  the  field  of  industrialized  building, 
The  Institute  of  Industrialized  Building  Oppor- 
tunities (IIBO)  was  formed.  It  will  act  as  a 
clearing  house  and  conduit  through  which 
various  minority  members  of  the  housing  pro- 
duction process  can  keep  in  touch  and  dis- 
cover new  resources  for  such  teamwork. 

The  goals  and  objections  of  IIBO  are: 

(1)  To  establish  production  of  industrial- 
ized building  among  minority  entre- 
preneurs. 

(2)  To  insure  that  minority  consumers  will 
be  able  to  participate  in  the  marketing 
of  all  building  systems  which  will  be 
offered  to  them. 

(3)  To  establish  a  clearing  house  capable 
of  providing  evaluations  of  building 
systems,  new  processes,  new  materials 
and  components. 

Executive  offices  have  been  set  up  in  Bos- 
ton at  the  headquarters  of  the  Positive  Pro- 
gram for  Boston.  It  is  hoped  that  the  Institute 
will  acquire  funds  for  at  least  one  year's  op- 
eration during  which  time  it  would  be  fully 
organized.  IIBO  plans  (1)  to  disseminate 
housing  information,  (2)  to  set  up  at  least  six 
business  venture  groups  in  different  areas  of 
the  country,  and  (3)  to  conduct  seminars  and 
conferences  in  cities  which  contain  potential 


developments.  The  business  groups  would 
negotiate  the  building  of  industrialized 
housing  plants,  capable  of  constructing 
housing  units.  IIBO  would  handle  any  non- 
profit activities  while  other  services  for 
profit  would  be  handled  by  an  IIBO  devel- 
opment group. 

The  founders  of  IIBO  recognized  from  their 
European  tour  of  industrialized  housing 
plants  and  research  centers  that  up-to-date 
technical  information  is  a  basic  necessity  in 
evaluating  systems  building  opportunities. 
IIBO  has  been  working  with  the  Battelle 
Memorial  Institute  of  Columbus,  Ohio,  in 
technical  information  and  groundwork  activ- 
ities. 

IIBO  members  come  from  a  wide  variety 
of  minority  housing  and  housing-related  in- 
terest groups.  Among  the  groups  repre- 
sented are;  NAACP,  National  Association  of 
Black  Consultants  and  Urbanologists,  Na- 
tional Association  of  Nonprofit  Housing  Or- 
ganizations, National  Association  of  Real 
Estate  Brokers,  National  Bankers  Association, 
National  Business  League,  National  Housing 
Producers  Association,  National  Insurance 
Association,  National  Urban  League,  Inc., 
Southern  Christian  Leadership  Conference, 
National  Technical  Association  of  Minority 
Contractors,  and  National  Association  of 
Afro-American  Builders.  Other  groups,  such 
as  American  Institute  of  Architects,  the 
Associated  General  Contractors,  IBEC,  the 
National  Bureau  of  Standards,  Battelle  Me- 
morial Institute,  Department  of  Housing  and 
Urban  Development's  Office  of  Equal  Oppor- 
tunity and  Office  of  Research  and  Technol- 
ogy and  U.  S.  Civil  Rights  Commission,  have 
shown  interest. 
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Already  IIBO  has  sought  involvement  in 
demonstration  projects  to  be  built  in  three 
different  areas  of  the  country.  The  units  ore 
to  be  constructed  by  systems  building  com- 
panies which  have  either  joint  ventures  with 
minorities  or  are  wholly  owned  by  minori- 
ties. With  these  projects,  IIBO  expects  to 
demonstrate  that  minorities  are  capable  of 
planning,  producing,  and  constructing  devel- 
opments which  not  only  improve  the  environ- 
ment and  living  standards  of  people,  but 
also  demonstrate  potential  economic  devel- 
opment for  an  industry  which  has  denied 
minority  participation  since  its  start  in  this 
country. 

Currently,  three  sites  are  being  investi- 
gated on  which  prototype  housing  could  be 
constructed:  Hollywood,  Fla.,  Gary,  Ind., 
and  Tucson,  Ariz.  The  sites  are  in  regions 


with  differing  climates,  differing  minority 
racial  groups  and  a  mix  of  income  levels. 

A  nonprofit,  incorporated  association  of 
Minority  Housing  Interest  Groups  will  be 
formed  to  handle  the  demonstration  projects. 
The  Department  of  Housing  and  Urban 
Development's  (HUD)  Office  of  Research  and 
Technology  has  agreed  to  assign  technical 
liaison  personnel  and  assistance  in  expedit- 
ing program  processing  for  specific  projects. 
However,  the  projects  will  not  be  included 
in  "Operation  Breakthrough"  and  will  not  be 
funded  by  HUD.  At  present  the  Minority 
Housing  Interest  Groups  are  working  with  a 
planning  team  from  Stockholm,  Avanova, 
Inc.,  in  evaluating  systems  to  be  used.  They 
also  are  seeking  local  sponsors  for  demon- 
stration projects. 
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■  Appendix  A 

Adaptability  of  European  Systems 
to  the  U.  S.  Market 

By  John  Coke* 
Technical  Advisor  to  NAACP  European 
Industrialized  Housing  Tour. 

The  goal  of  the  tour  was  to  seek  knowl- 
edge of  European  systems  building  tech- 
niques and  to  determine  whether  these 
techniques  could  be  used  to  help  solve  the 
problems  of  housing  procurement  and  pro- 
duction by  minority  groups  in  the  U.  S. 

Generally,  a  central  plant  operation  re- 
quires substantially  more  capitalization  than 
an  on-site  operation.  Estimates  ranged  from 
$1.5  million  to  $5  million  for  central  plants, 
including  inventory  and  equipment.  On-site 
capitalization  costs  normally  ranged  from 
$75,000  to  $500,000,  depending  on  sophisti- 
cation of  equipment. 

It  was  obvious  to  some  contractors  on  the 
tour  that  European  estimates  of  capital 
needed  to  establish  systems  plants  in  the 
United  States  could  be  far  from  the  mark, 
because  of  the  difference  in  quality  between 
United  States  equipment  and  European 
equipment,  which  also  affects  the  differences 
in  worker  efficiency  between  the  five  coun- 
tries. The  choice  between  an  on-site  or 
central  plant  in  the  U.  S.  depends  upon  the 
frequency  and  magnitude  of  classic  con- 
straints to  systems  building  and  upon  mar- 
ket  aggregation.     European  governments 

*  John  Coke  is  Research  Architect  in  the  Con- 
struction Systems,  Planning,  and  Econom- 
ics Division,  Department  of  Social  and 
Management  Systems  at  Battelle  Memorial 
Institute,  Columbus,  Ohio  and  a  registered 
architect. 


often  aggregate  the  market  and  offer  interest 
subsidies  to  companies  investing  in  central 
plants. 

With  the  obvious  variation  of  quality, 
amount,  type,  and  consistency  of  demand 
between  European  countries  and  the  even 
greater  difference  between  a  substantially 
consumer-oriented  U.  S.  market  and  a  gov- 
ernment-dictated European  market,  Euro- 
pean systems  might  have  to  be  modified 
before  they  can  be  used  in  the  United  States. 

Market  aggregation  and  strategy  there- 
fore loom  as  the  overriding  consideration. 
The  United  States  already  possesses  tech- 
nical knowledge  at  least  equal  to  or  supe- 
rior to  Europe.  Certain  elements  such  as 
plant  management  and  precasting  tech- 
niques are  lacking  at  this  moment  in  the 
U.  S.  but  such  expertise  can  easily  be 
imported. 

The  performance-oriented  type  GEAI  sys- 
tem elicited  interest  not  only  because  of  the 
difference  in  material,  steel  frame  instead  of 
concrete  panel,  but  also  because  of  various 
implications  in  production  economics  spun 
off  by  the  system.  The  system  uses  light- 
weight steel  and  other  components  which 
are  predimensioned. 

Tour  members  saw  the  possibility  of  creat- 
ing a  cadre  of  small  businesses  which 
would  supply  components  to  such  a  building 
manufacturer.  Inherent  pitfalls  to  such  an 
arrangement,  however,  are  the  competitive 
bidding  process  and  the  potential  for  price 
collusion  among  subcontractors.  The  some- 
what stark  appearance  generated  by  the 
steel  frame  and  curtain  wall  design  could 
also  present  a  consumer-acceptance  prob- 
lem in  urban  U.  S.  areas. 
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No  systems  builder  outside  of  Great  Britain 
took  into  account  user  needs  in  his  design 
or  planning,  because  generally,  the  Euro- 
pean market  is  not  consumer  oriented.  In 
all  the  countries  visited,  high-rise,  multi- 
family  construction  is  decreasing,  because 
of  the  adverse  sociological  conditions  result- 
ing from  such  planning.  However,  most 
European  concrete  panel  systems  are  more 
economical  in  direct  proportion  to  building 
height  up  to  approximately  25  stories.  There 
is  no  cost  advantage  over  traditional  meth- 
ods when  the  building  is  under  three  stories. 
With  the  obvious  future  proliferation  of  low- 
rise,  multi-family  units  in  both  the  U.  S.  and 
Europe,  the  capitalization  structure  and  tech- 
nical specifications  of  a  concrete  building 
system  must  change  so  it  can  achieve  a 
more  "open"  condition,  allowing  other  com- 
ponents to  "cross  fertilize"  it. 

Many  tour  members  from  predominantly 
rural  U.  S.  areas  expressed  the  need  for 
systems  capable  of  economically  manufac- 
turing single-family  houses,  since  almost  all 
the  concrete  panel  systems  seen  were  suit- 
able for  high-rise  buildings  only  (reminding 
Chicagoans  of  the  terrible  "projects"  of  the 
black  ghetto).  Two  likely  single-family  sys- 
tems were  inspected  in  Sweden,  one  of  pan- 
elized  frame  construction  (BPA),  and  the 
other  an  innovative  sectional  house  built  of 
corrugated  metal  panels  (RNK).  Both  ap- 
peared to  be  expensive  for  the  space  pro- 
vided as  compared  with  U.  S.  prices. 

Questions  were  also  raised  about  the 
capability  of  building  systems  to  adequately 
give  aesthetic  variations  to  dense,  new 
towns.  The  reported  high  construction  cost 
of  Thamesmead  seems  to  have  obscured  its 


importance  as  a  prototype.  Nevertheless, 
most  of  the  technical  tour  people  were  im- 
pressed with  the  aesthetic  variations  possible 
in  systems  building  seen  at  Thamesmead. 
Possibly,  there  could  have  been  more  variety 
in  the  exterior  materials  such  as  seen  in 
Swedish  new  town  developments. 

A  striking  point  about  Thamesmead  was 
the  inefficiency  of  the  central  concrete  panel 
plant.  The  capacity  far  exceeded  the  rate 
of  construction,  and  obviously,  the  delivery 
system  was  not  effective,  because  the  area 
around  the  factory  was  overstocked  with 
parts  and  the  casting  apparatus  was  ineffici- 
ently used. 

Generally,  some  of  the  systems  examined 
(such  as  Skarne,  Vaneg,  RBM,  and  others) 
could  be  used  to  build  structures  other  than 
houses.  Because  dimensional  or  modular  co- 
ordination is  practised  in  the  Scandinavian 
and  Low  countries,  components  are  inter- 
changeable. Denmark  has  passed  new  legis- 
lation authorizing  the  adoption  of  national 
building  regulations  and  denying  the  right 
to  change  any  technical  stipulations.  Other 
structures,  such  as  hospitals,  schools  and 
shopping  centers,  especially  in  Sweden, 
used  post  and  beam  versions  of  building 
systems  which  were  precast  by  the  same 
factories. 
CONCLUSIONS 

The  varying  capitalization  requirements, 
franchise,  and  joint  venture  arrangements 
set  down  by  European  systems  manufactur- 
ers call  for  careful  analysis,  selection,  and 
modification  if  any  of  those  systems  are  to 
be  transplanted  in  any  form  to  the  United 
States.  Minorities  have  especially  to  be 
aware  of  marketing  strategy  and  aggrega- 
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tion  before  investing  in  foreign  systems 
which  do  not  meet  U.  S.  requirements.  For 
example,  most  of  the  sophisticated  European 
concrete  panel  systems  pride  themselves  in 
the  integration  of  electrical  and  mechanical 
conduits  in  slabs,  yet  this  very  advantage 
can  be  negated  by  restrictive  building  codes 
and  trade  unions  in  certain  U.  S.  urban 
areas. 

Software  (marketing,  management,  and 
planning)  groundwork  is  urgently  para- 
mount if  any  system  is  to  succeed  in  the 
United  States.  Tour  members  were  not  able 
to  appreciate  the  difference  between  a 
"building  system"  and  "systems  building", 
the  integration  of  planning,  design,  program- 
ming, manufacturing,  site  operations,  sched- 
uling, financing  and  management,  except 
in  cursory  lectures  at  Wales  and  Balency  in 
Milan.  The  concept  of  systems  building  has 
to  be  expanded  in  the  United  States  (as  a 
buffer  against  price  competition  from  cor- 
porate giants,  now  entering  the  field)  by 
establishing  client  conglomerates  where  de- 
signers, builders,  manufacturers,  and  sub- 
contractors are  all  one  entity. 

It  was  obvious  that  regardless  of  price 
competition  from  traditional  building,  the 
U.  S.  will  have  to  adopt  systems  building  to 
cope  with  present  or  future  demand.  The 
current  shortage  of  skilled  labor  will  become 
even  more  acute  in  the  future. 


Blacks  and  other  minorities  are  already 
aware  of  the  value  of  community  participa- 
tion and  user-needs  information  in  creating 
a  well-planned  and  attractive  environment. 
This  design  criteria  is  even  more  pressing 
now  that  the  construction  industry  is  on  the 
threshold  of  industrialization. 

Financial  participation  in  the  manufac- 
turing process  is  not  a  problem.  Many 
companies  are  willing  to  finance  minority 
entrepreneurs  if  these  individuals  are  ready, 
willing,  and  able  to  aggregate  a  market. 
But  market  aggregation  is  not  simply  a  mat- 
ter of  counting  black  heads.  Minorities  are 
still  consumers  and  will  select  the  best  prod- 
uct for  the  best  price. 

The  lessons  of  the  European  tour  are 
obvious.  Certain  dangers  are  hidden,  such 
as  haste  for  minorities  to  own  factories  be- 
fore the  marketing,  management  training, 
and  other  groundwork  has  been  laid.  Many 
large  companies  which  have  attempted  sys- 
tems building  in  the  past  in  the  U.  S.  have 
failed  for  the  very  same  reasons,  and  many 
systems  exist  only  on  paper  in  Europe. 
Technology  abounds,  but  without  good  man- 
agement, one  of  the  most  important  keys  for 
success  would  be  missing. 

This  very  valuable  tour  has  convinced 
blacks  that  their  rightful  share  of  the  con- 
struction market  will  no  longer  be  denied. 
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■  Appendix  B 

IMPACT  OF  INDUSTRIAUZED  HOUSING  ON 
LIFE  STYLES  OF  INHABITANTS 

by  Maurice  D.  Brooks* 

My  purpose  in  taking  this  study  tour  was 
to  determine  the  impact  of  the  housing 
designs  used  in  the  industriaUzed  building 
systems  of  Europe  on  the  life-styles  of  the 
inhabitants. 

At  first  glance,  the  housing  units  observed 
seemed  to  be  very  much  in  line  with  the 
observed  life-style  of  the  populace  for  which 
they  were  intended.  However,  investigation 
showed  that  the  dwelling  units  were  more 
reflective  of  geographic  and  economic  con- 
straints than  they  were  of  user-needs  re- 
search efforts. 

MILAN 

The  Balency  system,  first  seen  in  Milan, 
Italy,  is  a  prime  example  of  the  general  type 
of  system  seen  on  the  tour.  The  building 
observed  was  a  14-story  structure  varying 
from  36  to  72  apartments.  The  rooms  are 
small  by  American  standards,  especially 
the  kitchens,  which  are  centrally  located 
and  not  very  well  lighted.  The  flooring  was 
marble  tile.  The  heating  system  consisted 
of  a  warm  water  heat  exchanger  equipped 
with  a  fan  to  circulate  warm  air  throughout 
the  dwelling  unit. 

It  appears  that  the  room  size  conformed 
with  the  high  density  life  style  that  has 
developed  in  European  countries  historically 
because  of  scarce  land. 

*  Mr.  Brooks  is  a  research  physicist  and  re- 
search behavioral  scientist  with  Battelle 
Memorial  Institute,  Columbus,  Ohio. 


This  maximum  utilization  of  space  appears 
to  have  been  at  least  in  part  responsible 
for  the  lower  space  allocation  per  person 
than  is  customary  in  the  United  States. 

In  American  society,  especially  black 
society,  the  center  of  the  home  activities  is 
the  kitchen.  This  is  not  the  case  in  any  of 
the  countries  visited  on  the  tour.  An  ex- 
ample of  the  difference  between  the  Euro- 
pean and  American  life  styles  is  clearly 
evident  in  the  type  and  size  of  the  refriger- 
ators provided  in  the  dwelling  units.  These 
refrigerators  were  normally  three  to  four 
cubic  feet  as  compared  to  the  seven  to 
eleven  cubic  feet  refrigerators  normally  used 
by  American  families.  The  probable  rea- 
son for  this  difference  is  that  Americans  tend 
to  buy  food  on  a  weekly  basis  whereas 
Europeans  tend  to  buy  small  quantities  of 
food  daily.  This  same  difference  in  living 
habits  is  evident  in  the  reduced  range  size 
and  work  space  observed  in  the  small  kitch- 
ens. A  similar  phenomenon  is  exemplified 
by  the  paucity  of  cupboard  space  provided 
in  the  kitchens. 

The  reduced  range  size  appears  to  be 
influenced  by  several  characteristics.  The 
rather  simple  dietary  habits  of  the  European 
worker  do  not  require  the  use  of  the  large 
array  of  utensils  and  burners  that  American 
housewives  customarily  use  in  preparing  a 
family  meal.  Again,  the  reduced  work  space 
needs  are  probably  reflective  of  the  less 
elaborate  meal  preparation  needs  of  the 
European  housewife.  The  dim  lighting  pro- 
vided in  the  kitchens  must  surely  have 
aroused  some  complaints  from  the  European 
housewife  since  these  centrally  located 
kitchens  don't  receive  any  direct  and  little 
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indirect  natural  light.  This,  coupled  with 
the  lack  of  an  outside  view  and  relative  iso- 
lation within  the  dwelling  unit,  would  cer- 
tainly be  objectionable  to  most  American 
housewives.  The  kitchen  is  generally  the 
focal  point  of  black  family  activities,  there- 
fore, the  combination  of  the  above  mentioned 
differences  would  make  this  typical  Euro- 
pean kitchen  wholly  objectionable  to  black 
people  in  America. 

In  other  areas  of  difference,  the  line  be- 
tween economic  restraint  and  recognition  of 
the  user  needs  is  much  less  clear.  For 
example,  the  apartments  had  a  centrally 
located  closet  rather  than  closets  in  the  bed- 
rooms. This  design  obviously  resulted  in 
construction  savings.  While  no  objections 
were  noted  from  Europeans,  it  would  be 
difficult  to  imagine  an  American  housewife 
putting  up  with  such  an  arrangement. 

The  overall  form  and  arrangement  of  the 
multiple  dwelling  structures  presents  another 
more  generalized  set  of  cultural  differences. 
Historically,  the  high-density  living  in  Euro- 
pean countries  has  produced  a  sharp  differ- 
ence in  the  life  styles  between  urban  and 
rural  Europeans  much  as  found  in  the  United 
States.  However,  here  the  similarity  seems 
to  end.  Whereas  in  the  United  States,  Chi- 
cago in  particular,  black  people  from  the 
largely  rural  South  reacted  violently  to  being 
housed  above  the  third  floor  level,  their 
European  counterparts  appear  to  accept 
these  accommodations  more  stoically.  The 
more  aggressive  violence  exhibited  by  black 
people  forced  to  live  in  high-rise  apartment 
dwellings  seems  to  be  only  partly  explained 
by  cultural  shock  to  their  life  style.  This 
phenomenon  is  probably  also  due  to  trans- 


ference of  aggressions  caused  by  other 
socio-economic  pressures  present  in  Ameri- 
can society  that  contribute  greatly  to  the 
growing  dissatisfaction  of  black  people  with 
the  amount  of  control  they  are  able  to  exer- 
cise over  their  environmental  conditions.  This 
hypothesis  suggests  that  a  part  of  the  trans- 
ference of  aggressions  from  the  intangible 
hostile  society  toward  destruction  of  real 
property,  namely  an  aversive  dwelling 
structure,  might  well  be  a  predictable 
phenomenon. 

AMSTERDAM 

The  housing  systems  seen  in  the  Nether- 
lands were  very  similar  to  those  seen  in 
Milan,  at  least  from  the  point  of  view  of  the 
user.  There  was  one  significant  difference, 
however.  The  dwelling  units  were  the  result 
of  a  great  deal  of  input  with  regard  to  the 
user-needs. 

The  impressions  received  from  conversa- 
tions with  Mrs.  A.  D.  Moll,  Head  of  the  User- 
needs  Division  of  the  Bouwcentrum,  indicate 
that  great  strides  in  the  direction  of  meeting 
user-needs  have  been  made.  This  willing- 
ness to  search  for  new  ways  of  doing  things 
appears  to  be  consistent  with  the  general 
mood  of  the  populace.  There  is  a  sense  of 
pride  and  accomplishment  manifested  in  the 
attitudes  of  the  average  citizen.  This  sense 
of  pride  surfaces  easily  when  conversations 
turn  in  the  directions  of  either  the  land 
reclaimed  from  the  sea  or  the  booming  build- 
ing industry  that  produces  300,000  dwelling 
units  per  year.  The  builders,  as  well  as  the 
man  in  the  street,  feel  that  the  housing  prob- 
lem in  the  Netherlands  will  become  nonexist- 
ent within  this  decade. 
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The  dwelling  units  observed  in  the  ERA 
system  in  Rotterdam  used  a  steel  core  to 
form  the  interior  surfaces  of  the  ceiling  and 
party  walls.  With  this  system  the  interior 
dividing  walls  were  made  movable  to  allow 
for  changes  in  floor  plan  and  space  alloca- 
tion. This  system  with  its  flexibility  certainly 
goes  a  long  way  towards  meeting  the  indi- 
vidual user  needs.  The  other  systems  seen 
in  the  Netherlands  differed  technologically 
but  appeared  to  fit  the  general  pattern  seen 
in  the  Balency  system,  at  Milan. 

LONDON 

Mrs.  Melisa  Welles,  of  the  embassy  staff 
at  London,  arranged  for  me  to  talk  with  the 
available  people  in  the  forefront  of  the  re- 
search on  user  needs  in  the  housing  area. 
Some  of  these  persons  were:  John  Bailey, 
Executive  Editor,  The  Architects'  Journal; 
Professor  Noble,  The  Architects'  Association; 
Mr.  Whitfield  Lewis,  Chief  Architect,  Minis- 
try of  Housing  and  Local  Government;  Dr. 
Thomas  H.  Glair,  Sociologist,  The  Polytech- 
nic; Mr.  A.  W.  Barr,  Managing  Director,  The 
National  Building  Agency.  The  bulk  of  the 
material  and  press  of  time  do  not  allow  the 
inclusion  of  these  documents  in  this  report. 
However,  the  very  serious  nature  of  the 
racial  unrest  in  England,  and  London  espe- 
cially, demands  my  attention.  From  the 
trends  in  the  U.  S.,  it  is  reasonable  to  pre- 
dict that  large  scale  racial  disturbances  will 
hit  England,  and  especially  London,  within 
the  next  three  years.  There  is  a  very  large 
segment  of  British  subjects,  primarily  black 
former  colonials,  which  have  been  alienated 
from  the  dominant  segment  of  the  society. 
The  lower  class  workers  express  extreme 


hostility  towards  "those  immigrants"  who 
possess  British  passports.  The  news  media 
refers  to  them  in  the  same  derogatory  man- 
ner. Jobs  are  very  difficult  to  obtain  and  in 
spite  of  a  universal  rent  subsidy  plan,  hous- 
ing is  virtually  impossible  to  find  outside  of 
given  areas.  For  example,  no  "immigrant" 
lived  in  any  of  the  new  towns  such  as 
Thamesmead  which  f  visited.  When  I  ques- 
tioned those  to  whom  I  spoke  about  this 
problem  area,  the  response  was  generally 
the  same;  understanding  of  the  implications 
but  no  idea  of  how  to  find  a  solution.  The 
head  of  the  Institute  of  Housing  Managers, 
the  training  ground  for  all  housing  manag- 
ers, admitted  that  housing  patterns  were  the 
topic  of  conversation  whenever  housing 
managers  meet,  but  the  institute  does  not 
have  a  course  in  race  relations  nor  does  it 
foresee  one  in  the  future.  The  race  issues  are 
just  too  expensive.  Young  black  aspiring  ar- 
chitects to  whom  I  spoke  while  at  the  Archi- 
tects Association,  the  leading  school  of  Ar- 
chitecture in  the  world,  were  equally  pessi- 
mistic concerning  future  unrest.  They  were 
generally  bitter  and  frustrated  by  their  first 
encounter  with  racism  in  their  Mother- 
Country. 

Thamesmead,  mentioned  earlier,  is  by  far 
the  most  advanced  concept  of  city  planning 
seen  on  the  tour.  The  architecture  of  the 
original  structures  is  outstanding.  There  is 
complete  segregation  of  motorist  and  pedes- 
trian traffic;  ample  parking  and  shopping 
facilities  are  provided  right  in  the  total 
structural  design,  producing  all  in  all,  a  very 
pleasing  environment.  Unfortunately,  how- 
ever, we  were  unable  to  see  a  completed 
dwelling  unit  since  they  were  all  occupied. 
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Therefore,  I  have  no  idea  of  how  well  they 
might  suit  the  user.  Studies  1  have  received 
since  my  return  lead  me  to  believe  that  they 
are  probably  a  little  improvement  over  the 
normal  offering.  The  sad  part  of  this  entire 
experience  is  that  England  seems  to  be 
headed  down  the  same  path  to  racial  chaos 
due  to  its  housing  patterns  that  we  in  the 
U.  S.  have  been  traveling  for  years. 

STOCKHOLM 

In  Stockholm,  1  spoke  with  Mr.  Manfred 
Nillson,  Head  of  the  Labor  Organization 
(national  union)  concerning  that  organiza- 
tion's efforts  to  meet  the  needs  of  the  work- 
ing class  of  people  especially  in  the  area  of 
housing  user-needs  studies. 

Dr.  Iven  Hesselgren,  Lund  University, 
talked  with  me  concerning  his  research  in 
the  area  of  man-made  environment  and  its 
affects  on  man's  personality  development. 
Dr.  Hesselgren  presented  me  with  his  pre- 
vious 2-volume  work  The  Language  of  Archi- 
tecture. Since  my  return,  I  have  received  a 
draft  copy  of  his  manuscript  for  the  new 
book,  Man's  Perception  of  Mctn-Made  En- 
vironment. 

Mr.  A.  D.  Jerkedal,  Executive  Director, 
Personnel  Administration,  spoke  with  me 
concerning  the  role  of  this  organization  in 
meeting  the  .needs  of  the  Swedish  workers. 
His  organization  serves  a  catalytic  role 
through  funded  research  in  educational 
needs,  retraining  needs,  psychological  ser- 
vices, migration  patterns,  immigration  pat- 
terns, etc.  The  role  of  the  P.  A.  has  been 
to  work  with  government,  labor  organiza- 
tions, and  business  unions  to  solve  the  prob- 
lems common  to  all.    The  P.  A.  has  the 


responsibility  of  solving  the  crises  created  by 
the  industrial  shutdown  of  a  village.  The 
P.  A.  is  also  often  called  upon  by  the  various 
Labor  Market  Boards  to  provide  assistance 
to  them.  The  efforts  of  P.  A.  with  respect 
to  meeting  the  housing  needs  of  the  user 
were  directed  almost  exclusively  to  utiliza- 
tion and  allocation  of  space. 

The  highlight  of  the  tour  came  as  a  result 
of  an  extremely  enlightening  evening  spent 
with  Prof.  Gunnar  Myrdal.  His  discourse  on 
the  problems  caused  and  faced  by  the  immi- 
gration of  peoples  of  Turkish  extraction  was 
very  incisive.  A  great  deal  of  his  remarks 
were  directed  at  the  development  of  the 
government  and  provided  a  great  deal  of 
information  with  regard  to  the  attitudes  of 
the  Swedish  people  towards  their  govern- 
mental structure,  their  style  of  living,  and 
their  concept  of  the  other  nations  of  the 
world. 

Sweden  is  second  only  to  the  U.  S.  in 
Gross  National  Product  and  enjoys  a  healthy 
economy.  The  rate  of  unemployment  varies 
from  3.6  percent  in  the  "Norrland"  to  1.6  per- 
cent in  the  highly  industrialized  south.  The 
national  average  of  unemployment,  as  of 
February  1969,  was  2.3  percent.  In  order  to 
reduce  the  high  unemployment  rate  in  the 
Norrland,  the  Labor  Organization,  the  Per- 
sonnel Administration,  and  the  National 
Labor  Market  Board  have  mounted  a  vast 
retraining-relocation  program  over  the  past 
twenty  years.  However,  the  success  of  this 
program  has  been  marginal.  The  Norrlander 
(typically  the  forest  people)  are  fiercely  in- 
dividualistic and  have  resisted  urbanization 
fairly  successfully  over  the  years.  The  instru- 
ments used  to  screen  the  Norrlanders  into 
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the  relocation  training  programs  clearly  indi- 
cate the  unsuitability  of  these  individuals 
to  urban  life  and  yet  there  are  large  sums 
of  money  still  being  spent  in  this  effort. 
Typically,  a  graduate  trainee  will  be  located 
in  southern  Sweden,  go  to  work  in  a  factory 
at  a  job  he  has  been  trained  for,  and  in  a 
short  time,  a  matter  of  two  or  three  months, 
return  to  his  beloved  Norrland  and  the 
harsh,  but  free  life,  which  was  left  behind. 
Over  the  years,  some  individuals  have  been 
forced  through  this  cycle  several  times. 

Little  is  being  done,  or  can  be  done  at 
this  time,  to  ease  the  assimilation  of  the 
Mediterranean  immigrants  into  the  Swedish 
economic  mainstream.  The  language  prob- 
lem is  extremely  severe  and  the  educational 
level  of  the  immigrants  makes  any  sort  of 
training  virtually  impossible.  Coupled  with 
these  problems  is  the  almost  universal  lack 
of  skills  needed  in  the  highly  technological 
country  Sweden  has  become.  It  appears 
that  the  solution  to  this  particular  problem 
area  is  not  in  sight. 
SUMMARY 

In  summary,  the  tour  of  industrialized 
building  systems  of  Europe  was  a  highly 
worthwhile  endeavor.  The  particular  interest 
in  the  area  of  user  needs  disclosed  a  large 
gap  between  the  best  efforts  observed  and 
the  needs  of  the  user.  The  development  of 
communities  and  building  systems  of  these 
types  in  the  United  States  will  require  the 
services  of  behavioral  scientists  concerned 
with  user  needs  if  we  are  to  be  successful 
in  avoiding  aversive  housing  units  and  com- 
plexes. Where  these  needs  were  not  being 
met,  at  least  minimally,  significant  increases 
in  maintenance  costs  were  observed  to  result. 


In  the  area  of  community  service,  cultural 
needs,  and  educational  facilities,  the  Center 
of  Education  and  Culture  of  the  Valley  of 
Yerres,  France,  is  a  unique  example  of  suc- 
cessful planning  and  implementation  in  this 
area.  It  was  well  worth  the  expense  to  have 
the  opportunity  of  observing  this  unique 
model.* 

The  approach  to  the  problems  faced  by 
the  government,  labor  unions,  businesses, 
and  workers  of  Sweden  provided  a  practical 
demonstration  of  how  these  disparate 
groups  can  cooperate  to  solve  their  common 
problems  with  minimum  discomfort  to  all 
concerned.  The  lone  exception  to  this  other- 
wise rational  effort  seems  to  be  the  attempt 
to  urbanize  the  individualistic  Norrlander. 

*  Yerres  Township  is  experimenting  enthusi- 
astically with  a  system  of  continuous  edu- 
cation. Its  Educational  and  Cultural  Center 
is  being  built  in  the  very  center  of  the 
township.  The  novel  educational  institution 
serves  people  of  all  ages  and  comprises: 

•  A  C.E.S.  —  807  students  for  the  year  of 
1969-1970,  5,000  student  capacity. 

•  A  Social  Development  Center 

•  A  Sport  Center 

•  A  Youth  Center,  the  "House  for  All" 

•  The    Artistic    Development  Workshop 
(the  Three  A's) 

•  A  Social  Center  with  a  children  station 

•  A  Library  with  visual  aids  and  record- 
ings. 

The  physical  beauty  of  the  building  com- 
plex as  well  as  the  architectural  style  must 
be  seen  to  be  appreciated.  An  inkling  of 
the  care  that  went  into  planning  the  com- 
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plex  is  the  fact  that  none  of  the  ancient 
Cedars  of  Lebanon  on  the  original  site  were 
destroyed.  The  designers  built  the  various 
buildings  to  take  advantage  of  the  beautiful 
mixture  of  the  old  and  new  at  every  in- 
stance. An  example  of  this  is  the  dining 
building  which  is  built  on  pylons  to  give  the 
diners  the  feeling  of  floating  among  the 
branches  of  the  cedars  that  surround  it.  This 
dining  hall  has  beauty  in  its  function  as  well. 
It  serves  the  students  of  the  college  (8  to  14 
years  old)  during  the  day  and  in  the  evenings 
the  young  bachelors  and  bacheloretles  of  the 


town  are  able  to  enjoy  a  very  reasonable 
and  not  so  lonely  evening  meal.  Another 
intangible  beauty  of  the  center  is  the  way 
the  elderly  (referred  to  as  the  less  young 
by  the  staff)  are  included  in  the  center  ac- 
tivities. As  the  Mayor  said,  "My  greatest  joy 
comes  when  1  meet  a  'grandmother'  (elderly 
woman)  on  the  street  and  ask  her  where 
she's  going  and  she  replies  to  the  Center  of 
Education  and  Culture."  Although  it  is  still 
incomplete,  it  appears  that  the  Center  has 
already  become  the  center  of  the  social 
activities  of  the  Valley  of  Yerres. 
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Appendix  C 

Interest  sheets 

rsCFORE  1 


Before  and  After 


NAME: 


ADDRESS 


TELEPHONE 


PROFESSION: 


FIRM  OR  ORGANIZATION: 


Paticular  interest  in  building: 


Indicate  any  connections  you  now 
have  with  any  U.S.  or  European 
building  system: 


What  role  do  you  now  play  in  the 
field  of  housing? 


What  building  materials  are  mostly 
used  in  your  area  for  low-rise 
multifamily  housing? 


&t/ ft  L,  fry AiyseL-fr  /,s  Afi/a^ 

No  Comment  t — I 

/fTfo  €  a/^  /  7a  ^(/'C2)e/L- 

Reinforced  .rli 
Concrete 


Wood  Frame 


1 


Concrete  Block 
Brick  C~l 


Indicate  your  concept  of  industri-  )/£S.    ^^^a^S  /i>£ /2.  SVsTB/yj 

lized  building  systems  as  you  now  j>      ^  -7—  >   ■ 

know  thera.    (Is  it  suitable  for  the  >-JO/t,  t> /a  /H£'  /is,iUe,fi^^ 

life  style  of  people  in  your  community?)  /nETHol>  7h/)T  (^,ci  B£r 

Are  you  planning  to  be  a  licensee  of  ^las  J<-1 

a  building  system,  or  being  part  of  | — 1 
consortium  of  licensees?  No' — 

No  Comment 
J^/c  e-f/S  esS . 
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fBEFORE  I 

NAME: 

ADDRESS: 

TELEPHONE: 

:    GcK>ilKb^o  Ce."X.uc. 


PROFESSION 
FIRM  OR  ORGANIZATION 


Paticular  interest  in  building: 


Indicate  any  connections  you  now  <— ^  y\ 
have  with  any  U.S.  or  European  -Jo  Comment  i — '  NoU 

building  system:  " 


What  role  do  you  now  play  in  the  ]^  0 

field  of  housing?      >~  — — — 

^ 

What  building  materials  are  mostly  Reinforced  — I 

used  in  your  area  for  low-rise  Concrete 
multifamily  housing?  I 

Wood  Frame  — , 

m] 

Concrete  Block' — ' 


Br 


Indicate  your  concept  of  industri-     ^  fk-^    |\    GR/tfty         0  "T  t  »/T  l 

lized  building  systems  as  you  now  « 

know  them.    (Is  it  suiteible  for  the 

life  style  of  people  in  your  community?)  U| 


Are  you  planning  to  be  a  licensee  of  Yes 
a  building  system,  or  being  part  of  | — i 
consortium  of  licensees?  No  — 


3^ 

Mo  Comment  G 
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AFTER 


NAME:       MAtZcaS  //,    /?AY  ,  J'^-         P-£.         (    ^^'^  ^^'^ 


Features  that  impressed  you  most  in  MILAN: 
  AUSTERDAII:  ~~" 


y)  coAtfr^rz  3£/i\/'ce  ( recM.  I^>e>^s  i.  fAonur  A1ari>  OA^^Aiec>  ey  £A*s^A/£SA/AKi 
r/^fAts  ro  Sc//j>/A/e  Ce^rtRACTt)^         Jysr^SAts  Scyj^/^x^s  ■  aa/^t 
se/sv/r  AS  A  /A£^ju.         3aac*c  Aacw/ rears  i.£A/a^^  //\/  U.S.A. 

 xorreoNT'  ■ 

z)  Sr/^(jcrv»i/i.  TA/r^GA/ry Sy^r^^!&  8tJ//.r  Mot/e/A/a.  -  -as  sr^o^e,  o<e. 
Srfee/*a4e^  r*/Af^  cOMV^rifr/c^AA.  7'/:cA//i/9iM:.e> 

_______  sfoCKHOCr' 

/^f>A/./eArA»Aj  OA  Srsr/i/o^  3c^<j:>/M<i  ro  Sor^  Afc>^j'/-A'Ai*i/jLy  AAtoSz/vtsAJC  ■' 
P/k/^/i.y  Ho(JS/A'a  --  us^  e>^woctC>i,ArA-rAJL^A^A'Aig/A/AVZ>/rAo/^  ro 

sl)  S£XA-  cofjrA/Jvez>  c<yH/i>io*'ir/MS   '>^-j>o«s  <£•  J5i«>*«s^<Ci&s  --  g^az> 
^   /^p/C  rAAA>S/r  coAuvaiz/ojv^  re>     Sroc.K^<MAA  ,    .,  ,   


Do  you  think  that  people  in  your  ccHtununity  would  like  to  live 
in  conununties  built  by  building  systems? 

A£SSU/r£ir  /    2:/=^  OAfJir  AV£uTAA£,/mJE  P/^C^A^GAAIM  <s.e«S<?^7-.«Z> 

8y  7M£r  A'T.A.  ^  A^^^r^rs  /Ai  a£A>/ceAc.  ,r/¥Ar  £y£A.y  8u/J^M/&  /f^csr 
OA'  uAi/Qo/s  :dissa^ 
What  role  will  you  play  in  any  building  systems  education  or 
implementation  in  your  community? 

^.W,£'y£AS^ylOD  >  d^SS£  SySTA'AtS  r£Cy/AJ/QU£S  /A  : 

a.)  Irs  AcoM>Mc:  A£rAS/s//-/Ty  CAfj  ejc  DJCAioMsrKATTEO  /<v  //£iAy  YOOK  C/ry 
A>  Ouf  spf»eeA^ ,  OfJ/or/s,  Aec^/r^cris  caaj  Be  ^esc/i^'eii  ro  cot>p:cAiArs 
Do  you  think  that  system  built  housing  in  Europe  will  have  to 
be  modified  to  fit  the  U.S.  market?    Please  comment. 

P/eoy/s/e>//s  Mosr  se  Airr 

Negative  features  you  observed: 

2")  2A'suAAA::/£A/r  s>t/!c>cj^u/ia^  /e/a/ozry  //^  SQ»t£  CeA/c/ejere  PA/f£A.  Sv^sta-ai^ 

z)  A/o/V't>v/iA0L£  /y^r£A/ojs  a/a//sm£s  (  A^r/yofcAf  r/ycs  /v££d  *jor  bz  \ 
3)  lo/vc  Cavsrfucr/OA/  T/Me.&  [a  CAA/eAcr^etsr/iz.  eA  s^sreMs  OeMrS 

Was  your  basic  concept  of  building  systems  changed  by  the  tour? 

.      27  WAS  *  o/!Pftiset>   ro  /jeAXA/  mow  £ao^  ^ysr£AA  coci^o  -SE" 
S/eoAAyy  poi^*/  /^ro  ieAs//-y  £-y-eci/r^p  StjCas aaa/va  eA  yyA//cM  caa/ 
gjE  peysAO/eAAAX)  sr  /i£AATfUAAy  (jA/et:/iX£r>  z^soa  .    Tma  SA&/c^ 
TA:cA^yyfCAA.  coy^c^r^s  ak£  ^  r^AA^^rAo^^*^  aa^  a^as^^  ci^A£o 
sy  p£/esM/A/itJL.  /e>*/M/<:/^/e  yv/r^  erc>/J>y£A>7fOAJA£.  su/y.C»'VG  recA/^'P^^-s . 
Gi^Aj^X^^  CoAjraAcrcAis  d^T  ^'^''^       <^  rAreoi^e-Af 

^KPeAJsivM    "^^^  - £T3ocAr4ioAj  "  P/ear/:ss  .ro  use  sysr.  Taca^j/^cas  . 
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AFTER 


Features  that  impressed  you  most  in    MILAN:  /  , 

J?  AIlSTERDAil: 

P;»RIS  :  ^  ' 

LONDON : 

dt^A^  ^^^^    ^^/•^^^.A-^./'^A'-  *^Aw^.r  -^^:/jr,jr>^ 

f^'^X^^  '  STOCKHOLII:  ^ 

Do  you  think  that  people  in  your  community  would  like  to  live 

in  communties  built  by  building  systems?  //t,  /?<j7^  re^Z/c.  fkt  i>c)s/t-^  ^^'^ 

■"Vj:?//Cc(  'TZo/1^. 

What  role  will  you  play  in  ciny  building  systems  education  or 
implementation  in  your  community?     /  ^,„c*.,-t/i^  :AA/>-^  fAt 

Do  you  think  that  system  built  housing  in  Europe  will  have  to 

be  modified  to  fit  the  U.S.  market?    Please  comment.    C^r-y^'^/n Jj^  — 


Was  your  basic  concept  of  building  systems  changed  by  the  tour? 

.    /  ^/iLow   u-i^ip     /////<.  y'T^  /i/icJ   J)a<J  /!»  ptc  canC^'t^^z^ 
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■  Definition  of  Terms 

n  Systems  (or  industrialized)  building:  The 

integration  of  planning,  design,  program- 
ming, manufacturing,  site  operations,  sched- 
uling, financing  and  management  into  a 
disciplined  method  of  mechanized  produc- 
tion of  buildings. 

n  Rationalized  traditional  system:  One  that 
depends  primarily  on  conventional  skilled 
trades,  but  which  incorporates  mechaniza- 
tion and  prefabricated  components, 
n  Building  system:  The  method  by  which  a 
variety  of  structural  and  mechanical  units 
are  assembled,  erected  and  installed  to  pro- 
duce structures  that  will  function  for  a 
specified  use  or  combination  of  uses, 
n  Open  system:  One  in  which  the  compo- 
nents are  interchangeable  with  those  of 
other  systems. 

n  Closed  system:  One  in  which  the  compo- 
nents are  peculiar  to  that  system  and  can- 
not be  combined  with  those  of  another 
system. 

n  Prefabrication:  Factory  assembly  of  struc- 
tural, mechanical  or  electrical  components 
or  complete  and  fully  equipped  structures, 
such  as  mobile  homes. 

O  Component:  A  factory  or  site-produced 
unit  designed  to  perform  specified  tasks, 
n  Subsystem:  A  group  of  factory  or  site- 
assembled  components  erected  or  installed 
in  combination  with  each  other  to  perform 
a  specified  task. 

□  Dimensional  (or  modular)  coordination: 

Reduction  of  the  sizes  of  all  building  com- 
ponents and  buildings  to  multiples  of  one 
basic  unit. 
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